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Proceedings  of  the  T^renty-sixth  Annual  Meeting 

of  the  American  Association  of  Economic 

Entomologists 
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Economic  Entomologists  was  held  at  the  Atlanta  Medical  College, 
Atlanta,  Ga.,  December  31,  1913,  to  January  2,  1914. 
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a.  m.,  January  1,  and  the  section  on  Horticultural  Inspection  at  1.30  p. 
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The  business  proceedings  of  the  Association  is  given  in  Part  I,  while 
the  addresses,  papers,  and  discussions  will  be  found  in  Part  II  of  this 
report. 

The  proceedings  of  the  sections  will  be  prepared  by  the  .section  secre- 
taries and  published  as  parts  of  this  report. 
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President  P.  J.  Pakkott:  I  have  the  honor  of  calling  together  th« 
twenty-sixth  annual  meeting  of  this  Association,  and  we  will  first  lista 
to  the  report  of  the  Secretary. 

RKTOKT  OF  THE  SECRFrTARY 

The  nM*tnl)erHhi|>  in  tltc*  .\sHociation  has  been  slightly  incn*aMMl  during  the  |mm 
>'ear.  Sinc<>  the  CIcwIand  imvting  two  airti\'e,  two  attHOciate.  and  ow*  foreign  men 
ber  ha\'«*  died,  and  two  actixT  and  four  associate  nN'mbers  have  bi*on  dropped  frai 
the  rolls  on  aiTount  of  non-|>aymf*nt  of  dues. 

The  total  nicmlienihip  to  date  is  131  acti\T,  180  aMwx*iate  and  53  foreign,  whie 
makes  a  wt  gain  for  the*  yonr  of  24  members. 

(hi  Februiir>'  2:i,  1913,  Miw  Marie  E.  Murtfelilt,  one  of  the  piom*er  membera  4 
this  .'\sH(»ciAtion,  dmi  at  Iht  home  at  KirkUnd,  Mo. 

Februar>*  12,  1*.M3,  Mr.  C.  W.  Hooker  dii»<l  following  an  o|M*ration  for  upix'ndicili 
at  Mayuguf'i.  F.  K. 

Augiist  IH,  1913,  Mr.  Harry  I^inkus  <ii4'<l  at  Dallas.  Texas. 

Oct<4)er  15,  1913,  Mr.  .\.  (t.  Hammar  <lie<l  as  a  n>suh  of  lx*itig  accidentally  slic 
whik'  on  a  gunning  ex|M*dition. 

Si*|>tenilMT  2,  1913,  Mr.  Eniio  Ri*uter  of  Hrlitingfors,  Finland,  diinl. 
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Suggestions  Concerning  the  Journal 

The  subecription  list  of  the  Journal  has  increased  slightly  during  the  past  year, 
but  not  as  much  as  should  have  been  the  case.  The  secretary  would  suggest  that 
the  members  of  the  Association  can  contribute  materially  to  the  success  of  the 
Journal  by  influencing  people  who  are  interested  in  entomology  to  become  sub- 
scribers. It  is  practically  impossible  for  the  editorial  staff  to  make  a  thorough  can- 
vass and  obtain  as  many  subscribers  as  ought  to  be  on  our  list.  If  the  members  will 
interest  themselves  in  this  matter  the  number  of  subscribers  should  be  materially 
increased  during  the  coming  year.  Every  institution  in  which  entomology  is  studied, 
and  most  libraries,  could  use  this  publication  profitably,  and  it  is  hoped  that  the 
members  will  assist  in  increasing  the  number  of  our  subscribers  by  advising  any  in- 
stitutions or  libraries  with  which  they  may  be  connected,  to  subscribe  for  our 
publication. 

During  the  past  year  the  first  two  numbers  of  the  Journal  contained  a  large  num- 
ber of  pages  in  order  that  the  proceedings  of  the  annual  meeting  might  be  published 
promptly.  If  the  page  numbers  had  been  kept  down  to  the  number  usually  contained 
in  an  issue,  some  of  the  papers  presented  at  the  meeting  would  not  have  been  published 
before  June  or  August. 

Financial  Statement 

The  following  statement  shows  a  balance  in  favor  of  the  Association.  It  does 
not  indicate,  however,  a  number  of  liabilities  which  must  be  met  within  the  next 
month.  Practically  all  the  bills  incurred  by  the  Journal  have  been  paid  except  the 
cost  of  printing  the  last  issue. 

A  large  number  of  the  members  have  already  paid  their  dues  and  subscription  to 
the  Journal  for  the  year  1914.  If  all  Association  bills  had  been  paid  at  the  time 
our  books  were  closed,  the  expenditures  and  receiptfl  for  the  year  would  practically 
balance. 

Associaiion  Statement 

Balance  in  Treasury,  December  23,  1912 $319.26 

By  amount  received  for  dues,  etc.,  1913 227 .  96 

To  stenographic  report  1912  meeting $25.00 

Stamps  and  stamped  envelopes 35 .  20 

Printing 37.50 

Printing,  Committee  on  Entomological  Investigations 8.80 

Committee  on  Incorporation 1 .44 

IVlefrraph  and  express 3 .  74 

Clerical  work.  Secretary's  office 26. 75 

One-half  salary  of  Secretary 50.00 

$188.43 
Balance,  December  22,  1913 358.79 

$547.22  $547.22 
Journal  Statement 

Balance  in  Tieasurj-,  December  18,  1912 $223  81 

By  amount  received  from  subscriptions,  advertising,  etc.,  1913 1,802.38 

To  Stamps  and  stamped  envelopes $43 .  75 

Printing 1,272.53 

Halftones,  etc 92.85 

Telegraph  and  express 1 .05 
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MtscpUmnrous  mipplirn $15  20 

Clerical  work  F>litor'«  offiw 70  00 

Clerical  work  M  anaf(pr  s  offico 46  00 

Salary,  Mitor 100  00 

One-half  8alar>' of  Manager fiO.OO 

$1,000  38 

Balance  in  Treawiry,  I>cenib«»r  22,  1913 335  HI 


$2,020  19   $2,026  19 
ReM|)ect  fully  imbmitted, 

A.  F.  BracirHH, 

SecTt  tary. 

On  motion  the  report  was  reeeivoil  and  the  financial  part  reforre<l  to 
the  autlitinfi;  commit te<*. 

Prkkident  p.  J.  Pakrott:  I  will  read  the  report  of  the  Exwutive 
Committee. 

UKIH)RT  OF  THE   KXKCrTIVK  (X)MMITTKK 

l)icrmUr3l,  1913. 
To  the  American  AfUHtciatum  of  Kcommtic  EntonuAogiM* 

(iKntlemkn:  .Vji  ther«  hai*  U'cm  no  apparent  n<*r«*w^ity  for  a  nM^Minic  the  Fwru- 
live  ConuiiilU'«»  hait  comliirtrti  il^  work  by  (lentonal  inter\M*w  of  iiuiiviilual  menibem 
and  by  c<irn'i«|>«mdenn\  and  Im»H'<  to  pn»M»nt  tlw*  f4»ll<minR  rejjort : 

By  the  voto  of  the  Aw<M-ifttion  at  it«  la^l  HMM'ting  tlvr  invitution  fiom  lh<»  dirertorn 
of  the  Pananin-Pnrifir  rnivrr«uil  K\|Mmition  for  thij*  Aiw«>rirtlion  to  ht'ld  it*  Ni'f«^ion» 
in  1915  at  tlH»  K\|»c»«*jti<m  in  San  hmnriHoo  ^lut  referred  to  the  Kx<»cuti\-*  (^immiltee 
for  action.  TIk;  KxiM-utiv-e  (oniniitte<*  nuthonK'd  i\w  Si-rn'tary,  in  hiJi  arkmml- 
rdffnient  of  the  invitation  t<»  inform  tltc  Kxerutive  Officer  of  tho  KxiMMUtion  that  it 
waji  the  cuiit(»in  of  the*  A*vw>rmtion  to  hold  itn  >'enrly  iiH>4*tinfC  in  c<innerti<m  with  the 
annual  R«*i«Mubly  of  tlir  Aiiwnrnn  AfimHialion  f<»r  tlie  Advtiiirc^nifni  of  »*<^-irnce  an<l 
thai,  an  in  X\w  pnAl,  tlie  UH^nlion  of  tlie  nw*<*tin|C  of  thiM  oncanizat i<»n  for  that  \rar 
m<»ul<l  undotibt4Mlly  lie  gowrwd  by  th*'  nH)\t»fiH»nti»  of  th«'  latter  awM^ciation. 

Tlir  n*M>Ititum  of  thin  A>v«4iria(ii(n,  rebitin*  to  the  orfcnnication  of  tlie  Intematiotial 
(N'Mfin-'v*  of  l-.ntoriH»lo|ci<*i*<,  in  which  rrnphii'«iH  wiu4  if|MM>i:dly  laid  ii()on  the  dr«ira- 
btlity  iA  iIk*  ndophnii  of  n  (^m^iiiulum  nl  an  etu-ly  tlnte  with  provi«ioiiit  for  (kk^alr 
repn  •rt'ntalHtn  and  nil<M|Untr  voliiiK  |>ower  of  the  vnnou<«  entonH>lof(iral  Rorietiin  of 
iIm*  world.  *'i^  forwiinlfd  by  your  STn-t:ir>-  in  due  Heii^m  lo  tite  ofhcvm  of  th(  ni*\t 
ronitn'^ 

111  .vf^irtiiiHv  with  tiM'  n<^>lMti<tri  of  Oie  ^imm  ml  eoimiiittei*  on  Bibli4)|cniphy  of 
l>-i»iiofiii(  l4it(tiiioln^\ ,  the  K\eruti\f*  ( V»M)ii>it tiH'  bntUKlit  to  the  attention  of  the 
llotH>r»i>l«*  S'f'n-tary  of  AKriruliun^  tin*  iiii|M»rtiinif  and  tleiirabiluy  of  tlie  |)ublu*a* 
lioti  up  to  d:Ue  of  \\\\'^  iito-t  UHiftjl  work  )- ailing  iii  ttiii  nt tempt ,  nothing  furttirr 
w  u«  <1  ifH*  wi'h  tliii  riMtt'T  until  tU'  rh.mtce  of  ndtiiiiiwt r;it M»n.  when  the  pn»|MMition 
WA4  kiri'lK  pl.K^d  by  Mr  (*  \,  Marl.ktt  U'fort*  the  eornniittei*«i  apiMtintetl  by  tlir 
pri  ^nt  S'Rtarv,  wli«)  din-etp  the  pubhtutiMut  of  tin*  ])«>tkannkent  of  Aipieulturr 
'Wvr  KuMtiti\e  (''irnrnittfM*  w.tn  i-iter  infoniH**!  that  tin*  mloptton  of  entirely  new  n'|[- 
uUHoiui  ir)»\t  riiiiiK  tli4»  (Hiblh  iti<'U«  of  thm  I)i*partrii«  nt  iimtk*  it  cpiite  unlikely  thai 
it^  (onipiLilioti  .tnd  pu)>li«  adiiri  of  tlu*  HiMiiiicrnph)  «>f  F^-ononitr'  Ktitomokigy  woukl 
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be  continued,  as  there  seems  to  be  no  provision  in  the  new  plans  for  publications  of 
this  character.  Therefore,  following  the  suggestion  in  the  report  of  the  special  com- 
mittee, a  committee  of  three  members  consisting  of  Dr.  W.  E.  Britton,  Dr.  E.  P. 
Felt  and  Mr.  J.  J.  Davis  were  appointed  to  consider  the  question  of  maintaining  the 
bibliography  by  other  means.  That  committee  will  present  a  statement  at  this 
meeting. 

The  Second  International  Congress  of  Entomology  at  Oxford,  during  1913, 
unanimously  passed  certain  resolutions  creating  and  directing  an  International 
Committee  on  Nomenclature.  One  of  the  duties  of  this  conmiittee  is  to  enter  into 
conununication  with  the  entomological  societies  of  the  world  in  order  to  form  na- 
tional committees  on  nomenclature.  At  the  request  of  Dr.  Karl  Jordan,  Secretary 
of  the  International  Committee,  who  has  performed  this  service  for  the  European 
societies  Mr.  Nathan  Banks  consented  to  undertake  similar  work  for  the  American 
organizations.  As  Mr.  Banks  desired  the  appointment  of  two  members  from  the  As- 
sociation of  Economic  Entomologists  to  serve  on  the  American  National  Committee, 
the  President  asked  Professor  Herbert  Osbom  and  Dr.  A.  D.  MacGillivray  to  act 
in  this  capacity,  which  they  consented  to  do. 

The  resolution,  regretting  the  discontinuance  of  the  rowws  of  the  principal  in- 
jurious insects  of  the  year  as  formerly  publislied  in  the  Yearbook  of  the  Department 
of  Agriculture,  and  petitioning  the  Chief  of  the  Bureau  of  Entomology  to  prepare  such 
for  publication  in  the  Journal  of  Economic  ENTOMoix)aY,  was  brought  to  the 
attention  of  Dr.  L.  O.  Howard  by  the  Executive  Committee.  Doctor  Howard 
informed  the  conmiittee  that  he  would  gladly  furnish  such  a  review,  which  would 
be  prepared  by  the  chiefs  of  the  sections  in  the  Bureau,  if  such  a  report  were  really 
demanded  by  the  leading  members  of  the  Association.  As  the  committee  was  in 
doubt  as  to  its  powers,  no  definite  plans  were  made  for  the  continuance  of  these 
reviews,  and  if  it  is  still  the  desire  of  the  Association  to  have  such  published  in  the 
Journal  of  Economic  Entomology,  further  consideration  should  be  given  to  this 
matter  at  this  meeting. 

P.  J.  Parrott, 

E.    L.    WORSHAM, 

WiijtfON  Newell, 
A.  F.  Burgess, 

Committee. 

On  motion  the  report  was  adopted  and  placed  on  file. 
President  P.  J.  Parrott:     We  will  now  listen  to  the  report  of  the 
Employment  Bureau  by  Mr.  F.  L.  Washburn. 

REPORT  ON  THE  WORK  OF  THE  EMPLOYMENT  BUREAU 
January  1,  to  December  31,  1913 

A  few  remarks  on  the  work  of  the  Bureau  may  not  be  out  of  place  at  this  time- 
While  the  work  of  this  last  season  has  increased  over  that  of  the  pre\nous  and  initial 
year  of  its  existence,  it  has  not  been  arduous.  We  could  not  allow  it  to  become  so 
and  still  do  what  is  called  for  from  us  as  entomologists,  although  we  have  used  all 
effort  possible  to  place  our  men. 

We  realise,  however,  white  we  feel  that  the  Bureau  is  really  making  good  and  is  a 
promtting  project,  that  one  could  easily  devote  twice  the  energ>'  and  time  to  it  that 
we  have  been  able  to  do,  with  a  corresponding  increase,  of  course,  in  its  efficiency. 
We  were  at  first,  during  last  year  and  the  first  part  of  the  present  war,  somewhat 
despondent  regutling  the  success  of  the  undertaking,  but  recently  it  has  appeared 
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to  be  of  much  morn  inton^flt  than  in  the  beginning  and  calling  to  itnelf  more 
patronage. 

While  we  have  had  several  inquiricH,  evidently  due  to  the  ad\Trti8einent  in  the 
Journal,  we  have  found  that  we  could  well  mipplenient  this*  by  nending  out  circular 
lettera  to  agricultural  collegefl  and  Htationit.  Such  letters  brought  quite  a  few  re- 
sponHCH  and  we  have  had  flevcral  inquiries  in  reply  and  ha\'e  been  instruniental,  wo 
believe,  in  filling  at  least  one  of  the  higher  ranking  positions  with  a  good  man  and 
obtaining  positions  of  minor  rank  for  others. 

The  enrollment  has  been  characterized  by  the  presence,  on  the  one  hand,  of  a  few 
men  of  perhaps  national  and  e\'en  international  reputation.  \n  a  ruk*.  hoi^Tver,  as 
we  all  know,  the  seasoned  workers,  those  who  thnmgh  ability  and  experience  stand 
high  in  the  profession,  do  not  make  use  of  any  form  of  agency  nince  they  are  ap- 
proached directly  by  those  seeking  their  ser\-iceH.  These  men  ask  salaiies  ranging 
from  $1,800  as  the  minimum  to  $3,000  as  the  nmximum;  on  the  other  hand,  the  Bu- 
reau is  largely  patronized  by  lieginners,  some  of  whom  are  willing  to  accept  positions 
as  fftu(knt  assistants,  offering  an  income  of  from  $2.50  to  $300.  Others  want  from 
$500  to  $800  as  a  beginning  salar}'.  llM*n  there  is,  betwi^en  these  two  extremes,  an 
intermediate  class,  of  redHy  good  men  seeking  initial  salaries  of  fn>m  $1 ,000  to  $1 ,200. 
I  do  not  wish  to  conv<'y  tlie  idea,  by  these  statements,  that  tlie  Bureau  has  a  large 
enrollment,  but  the  above  conditions  are  represent<»d  by  even  tls*  limited  number  of 
names  on  our  books. 

You  will  realize  tlie  difficulty  ex|ierienced  by  us  in  tr>ing  to  fill  |K)sitions  which 
demand  much  of  a  young  man,  yet  offering  only  salaries  which  will  attract  the  younger 
or  k*ss  experience<l  entomok>gists, —salaries  ver>'  ckM«e  to  the  mimimum  mentioned 
above.  Again,  it  is  sometimes  hard  to  please  tlie  younger  mt*n  who  se<*k  help  through 
our  8er\'ic<*s.  Thi*ie  arc  some  who  are  impatient, — almost  insistent  that  their  special 
applications  should  be  puslied,  and  critical  if  no  results  an*  obtained, — critical  even 
to  the  point  of  asking  for  their  mom-y  back.  This  request  for  tlie  return  of  the  fee, 
it  must  l)e  said,  hap|iene<l  in  only  ow  instance.  We  have  had,  repeat4»dly,  to  state 
to  tlH'M*  youngiT  nM*n  tlie  <ibjert  <if  tin*  tlmployns'nt  Bun'au.  nauM'ly,  that  it  is  or^ 
ganized  to  bring  in  Univh  institutions  who  desire, men  f(»r  entomokigical  work,  with 
entomologist M  se<>king  (Kwitions  ami  that  we  make  it  a  nik^  not  to  push  any  one  can< 
didate  in  pn'frrenci*  to  am)tlHT. 

In  at  least  one  instanc<\  it  would  appear  that  a  ^andidate  who  has  been  placed 
and  >i't  desin's  a  U'tter  paying  position  looks  u|Mm  the  Bureau  as  still  bound,  undei 
thf*  t4*nns  (»f  his  initial  t^nrollns'nt  and  ])aynient  of  fee,  to  s(*ek  to  Ijetter  his  poettioQ 
The  Bun>au  would  l)c  \i*r>'  gbul  to  ha\'c  from  the  Asscn-iation,  suggestions  coverinf 
this  condition. 

In  conclusion,  ytre  Ix'licve  that  (1h*  Employment  Biin<»u  has  a  place  in  the  work  o 
entomologists  and  that  it  will  make  good.  It  ineviik^nt  that  it  n*quin*s  considerabi 
attention  on  tin*  imrt  of  tlie  one  directing  tlK*  work  ami,  as  said  Ijcfore,  — the  mon 
attention  given- -tlK»  mop*  arc'oniplisliiMl.  We  f<i«l  that  we  have  given  all  the  tinv 
possiblf*  for  us  to  givL*  in  this  lin«>,  and  Ix'g  li>ave  to  prfHi^nt  tmr  resignation  at  thi 
mc<>ting  in  our  raimcity  as  l>in*ctor  of  tin'  Bureau. 

P'ISANCIAL  StaTKMENT 

F.  L.  Washburn 

In  ariNMint  with  tls*  Kniplox nif*nt  Bureau,  Di 
Cash  on  hand  January*  1,  1{»13  $12  TiO 

To  13  suliscriptionM  U^twwn  Januar>'  1.  11M3.  and  DiMvnilirr  31. 

1013,  at  r-VOO  2C  00 

$38.5 
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Or. 

By  four  subscriptions  (refunded  as  authorized  by  Association  in 

January,  1913)  at  $2.00 $8.00 

By  Btampe  used 4.00 

By  stationery  used 2 .00 

By  advertisement  in  Journal .26 

^    $14.25 

Balance,  cash  on  hand $24.25 

F.  L.  Washburn. 

Voted  that  the  report  be  accepted  and  the  recommendations  adopted. 
President  P.  J.  Parrott  :    I  will  now  call  for  the  report  of  the  Com- 
mittee on  Entomological  Investigations,  by  Mr.  W.  C.  O'Kane. 

REPORT   OF   COMMITTEE   ON   ENTOMOLOGICAL   IN\^ESTIGATIONS, 

1913-14 

Compiled  by  W.  C.  O'Kanb 

Investigations  dealing  with  Mammalia 
Nebraska^  Lincoln, — Myron  H.  Swenk. 
The  prairie-dog. 

Substantial  progress.    Preliminary  publication  contemplated. 

New  Mexico,  Stote  College,— D.  E.  Merrill. 
Prairie-dogs. 

Collecting  data  as  to  distribution,  numbers,  and  damage,  looking  toward 
efforts  at  control. 
Rodents. 

Tests  of  poisons,  traps,  etc.    Scattering. 

Investigations  dealing  with  Crustacea 
Mississippi,  Agricultural  College, — R.  W.  Hamed,  R.  N.  Lobdell. 
The  crayfish  of  Mississippi. 

Slight  progress  during  the  past  year. 

Investigations  dealing  with  Acarina 
Montana,  Bozcman, — R.  A.  Cooley. 
Tick  investigations  in  Montana  with  particular  reference  to  Dermacentor  t^nustus. 

North  Carolina,  Raleigh, — Franklin  Sherman,  Jr. 
Red  spider  on  cotton, — C.  L.  Metcalf,  Assistant. 

Observations  on  life  history,  habits,  etc.    Begun  last  year;  will  continue. 

New  York,  Geneva, — P.  J.  Parrott. 
Monographic  study  of  the  Eriophyidce  of  New  York.    In  immediate  charge  of 
H.  E.  Hodgkiss. 

Ohio,  Wooster,--H.  A.  Gossard. 
Mites  affecting  live  stock  and  poultry.    D.  C.  Mote. 

(Dept.  Animal  Husbandry,  in  cooperation  ^ivith  Dept.  Entomology.) 
Treatment  of  mites  affecting  stored  products  and  greenhouse  plants. 
Experiments  by  Goodwin,  Gossard  and  Whitmarsh. 
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Oregon y  CorvalliH, — H.  F.  Wilmn. 
The  red  spider  mites  of  Oregon. 

Tennessee,  Knoxville, — E.  C.  Cotton. 
North  American  fever  tick. 

Investigations  dealing  with  Thysanoptera 
Connecticut^  New  Haven, — W.  E.  Britton. 
Control  of  onion  thripe. 
Beginning  made. 

Florida,  Gainesville, — J.  R.  Watson. 
Thripe  on  tomatoes. 

Massachusetts,  Amherst, — H.  T.  Femald. 
Methods  for  the  control  of  onion  thri])6  on  large  fields. 
Work  compk'ted. 

\ew  Mexico,  State  College,—!).  K.  Merrill. 
Onion  thripM. 

Ver>'  little  was  done  this  last  >Tar  on  account  of  shortage  of  funds. 

AVer  Y'ork,  Cornell  I'niversity,  Ithaca. — (Ik»nn  W.  Herrick. 
An  investigation  of  onion  thrips  in  New  York.     J.  C.  Faure  in  charge. 
T1m»  work  is  compk'ti'd. 

AVu-  Y'ork,  Ck»neva,— P.  J.  ramUt. 
The  life  histor>',  habits  and  <list  ribut  ion  in  New  York  of  the  |)ear  thrips,  Euthrips  pyri, 

Invrstigationa  dealing  trith  Mallophaga  and  Anofdura 
California,  Stanford  rniversity, — V.  L.  Kellogg. 
Preparation  of  compk»te  mammalian  host  list  (with  distribution  of  the  hosts)  of  the 
known  Mallophaga  and  Anoplura,  i^ith  study  of  the   significance   of  the   host 
and  gi'ographic  distribution  of  the  imrasites. 

TIm'  host  list  cimipk'tetl :  tlie  study  under  way. 
(with  S.  Nakayanui).     C>)m]mrat ivi*  mor|)hok>g>'  of  the  Mallophaga  and  Anoplurm, 
and  tlie  taxonomio  study  of  colk'ctions  from  mammals  of  California,  binis   of 
Antarctic  Ocean,  Scotland,  Knglimd,  etc. 
Work  well  under  way. 

AVm-  York,  Cornell  rniversity,  Ithara, -(Jk^nn  W.  II«'rri<*k. 
The  Malk»phaga  (»f  dt»riM't4lic  fowl*. 

hm^tigaiionif  dialing  with  (hthofttcra 

Kansas,  Manhiittan.     Ctviy.  A.  l)i'un. 
Habits  and  life  histor>'  <»f  injurious  grasshopiMTs,  togi*t)HT  with  methods  of  control 

Cnnt,  A.  Di'iiii. 
Para^itic  and  pn'dar('<HiA  rncniirs  of  gmssho|>|M*n«,  Paul  S.  Wdrli. 

Sebrn»ka,  Lincoln.     Myn>n  H.  Swrnk. 
(irasbh4»p|M'r  cimtnd.     l-Awn'mv  limner  in  chargi*. 
SulMtantial  pn»gresfl. 
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New  Mexico,  State  College,— D.  E.  Merrill. 
Grasshoppers. 

Experiments  made  with  hopperdozer  looking  toward  its  use  in  irrigated  fields. 
Also  furthered  the  investigations  into  habits  of  the  damaging  species  of  grass- 
hoppers. 

.Vetr  York,  Geneva,— P.  J.  Parrott,  B.  B.  Fulton. 
Life  histories,  habits  and  means  of  controlling  the  tree  crickets,  0  niveus  and  related 
species. 

Ohio,  Wooster, — H.  A.  Gossan!. 
Survey  of  Orthoptera  of  Wayne  County,  Ohio,  and  incidentally  of  Ohio,  as  oppor- 
tunity ofTers.     Life  history  and  economic  control  studies. 

Washington,  Pullman, — A.  L.  Melander. 
Grasshoppers. 

An  unusual  outbreak  in  East^^rn  Washington  was  studied  this  fall. 

Investigations  dealing  irith  Hemiptera 
Arizona,  Phoenix, — A.  W.  Morrill. 
Miscellaneous  aphis  investigations — Control  of  the  several  aphis  i)cst8  in  field  and 
garden. 

Preliminar>'  work.     O.  C.  Bart  let  t  in  charge. 

Arkansas,  Fayettoville, — (Jeorge  G.  Becker. 

(I)  The  supposed  immunity  of  Northern  Spy  stock  to  the  attacks  of  woolly  aphis. 

(II)  Studies  of  the  relationship  of  woolly  aphis  to  its  various  hosts. 

Substantial  progress. 

Canada,  Guelph, — Lawson  Caesar.  ^ 

Capsids  and  closely  allied  insects  attacking  apples. 
San  Jos^  scale,  its  distribution  in  Ontario,  and  control  mea.sures,  especially  in  old 

orchards. 

Completed,  bulletin  soon  ready  for  press. 

Colorado,  Fort  Collins,— C.  P.  GUlette. 
Life  histories,  food  plants  and  remedies  for  the  plant  lice  of  Colorado. 
Life  hi8tor>'  and  methods  of  controlling  the  tomato  jx^yllid.     S.  Arthur  Johnstm  in 

immediate  charge. 

Connecticut,  New  Haven, — W.  E.  Brit  ton. 
Control  of  pea  aphis  bj-  spraying. 

Florida,  Gainesville, — J.  R.  Watscm. 
WTiite  fly  studies. 

Illinois,  Urbana, — S.  A.  Forbes. 
Tests  on  a  large  scale  of  improvcnl  met  oils  of  individual  and  comnnmity  operation 
against  outbreaks  of  the  chinch  bug. 

Iowa,  Ames, — R.  L.  Webster. 
Oyster  shell  scale,  Lepidosaphes  ulmi. 
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KanBa9f  Manhattan, — Geo.  A.  Dean. 
Qunch  bug  control,  Geo.  A.  Dean  and  J.  W.  McCoUoch. 
Qiinch  bug  egg  parasite,  J.  W.  McColloch. 
Control  of  San  Jo6^  scale,  J.  H.  Merrill. 

Maine,  Qrono,— Edith  M.  Patch. 
Ecological  and  morphological  investigatiops  of  Aphidids. 
Ecological  and  morphological  investigations  of  PsyllidK. 

Minnesota,  St.  Anthony  Park, — F.  L.  Washburn. 
Minnesota  scale  insects.    W.  Moore  in  immediate  charge. 

Mieeiesippi,  Agricultural  Ck)llege,— R.  W.  Hamed,  E.  W.  Stafford. 
Scale  insects  of  Mississippi  (food  habits  and  life  history  of  the  native  species). 
Some  progress. 

Missouri,  Ck)lumbia, — Leonard  Haseman. 
The  tarnished  plant  bug  and  its  work  on  peach  and  other  plants. 

Well  under  way. 
The  apple  kaf  hopper. 
Well  under  way. 
The  distribution  of  the  various  broods  of  the  Periodical  Cicada  occurring  in  Missouri. 

Reports  completed  this  season. 
The  control  of  San  Josd  scale. 

Just  beginning  a  s>'stematic  campaign  for  the  control  of  this  pest  throughout 
the  state  in  connection  with  the  enforcement  of  the  recently  enacted  Nursery 
and  Orchard  Inspection  Law. 

Montana,  Boseman, — R.  A.  Cooley. 
Life  history  and  control  of  the  sugar  beet  louse  (Pemphigus  beta). 
Study  of  the  contio!  of  the  o>TBt«*r  shell  scak  by  use  of  insecticides. 

AVir  York,  Cieneva,— P.  J.  Pairott,  H.  E.  Hodgkiss. 
Life  hi8t4>r>',  habits  and  means  of  protecting  pear  orchards  from  the  false  tarnished 

plant -bug.  Lygus  invitus  Say. 
A  study  of  the  activities  of  the  late  mimmer  bnxMis  of  the  P^ar  Psylla  and  finding 

of  iiH>rr  i*f!iri<»nt  iiK*ans  of  contn>l. 
The  Iif<*  hiKt(>r>',  habits  and  moans  of  controlling  the  grape  leaf  hopper.     F.  Z.  Hartid 

in  imnK*<iiatr  charge. 

AVif  Mexico t  Slat**  Colk»ge, — D.  E.  Morrill. 
The  grafio  Wat  hopfior. 

Kx|wrinii»nt**  m  to  ronird  in  tho  vineyard;  detaik»d  life  history.     ProbabI] 
will  fminh  next  .•ioiisrm. 
San  J<W*  Mral«'. 

Sonn*  Kuniiiifr  spraying  to  toht  offoctivonoss. 

Xorth  Canttina^  Raleigh, — Franklin  Shonnan,  Jr. 
Laun<ir>'  fMKip  in  wator  as  a  n^nn^k^v  for  aphids. 

Thifi  pn)j(H*t  will  bo  continued.  It  is  believed  that  simple  solutions  of  tU 
nuit4  rial  an*  pn'forabk*  to  tho  nM>ro  oompk*x  emubions,  more  availabfe  thft 
tol)arci>  oxtrnrti*.  and  just  as  (iatti<ifactor>', — hence  to  be  recommended,  mpt 
riaily  f(»r  fimalltfrak?  oporatious,  as  in  gardens,  etc. 
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North  Carolina,  West  Raleigh,— Z.  P.  Metcalf. 
Life  history  and  methods  of  controlling  the  gloomy  scale,  Chrysomphalus  tenebri' 
casus  Comst. 
In  progress. 

Ohiot  Wooster,  — H.  A.  Gossard. 
Life  history  and  economic  control  studies  of  Ohio  PentcUomicUx. 

Life  histories  of  several  species  practically  completed.    R.  D.  Whitmarsh. 
Ohio  CoccidcB.    General  state  sur\'ey 

Several  new  records  for  the  state.    Control  measures  especially  for  species 
affecting  shade  and  ornamental  trees.    J.  S.  Houser. 
Lice  affecting  live  stock  and  poultr>'  and  control  ooeasurcs.    D.  C.  Mote.     (Dept. 

Aninud  Husbandry  in  cooperation  with  Dept.  Entomology')- 
Apple  root  louse.    Ck)ntrol,  etc.    J.  S.  Houser. 

PerUf  S.  A.,  Lima,— Charles  H.  T.  Townsend. 

Under  the  supervision  of  Dr.  Townsend,  Mr.  E.  W.  Rust  has  mounted  and 
identified  a  large  proportion  of  the  Coccid  material  gathered  during  the  past  four 
years  in  Peru.  Peruvian  parasites  of  SaisseUa  have  been  sent  to  the  California  State 
Insectary,  arriving  there  alive  and  in  good  condition. 

White  Scale  of  cotton  (Hemichionaspia  minor)  and  its  parasites. 
Coccids  and  microhymenopterous  parasites  of  the  same  in  Peru. 

Tennessee,  Knoxville, — E.  C.  Cotton. 
The  hog  louse. 

Virginia,  Norfolk, — T.  C.  Johnson. 
Life  history  of  the  spinach  aphis.    ] 

oage    p     .  ^  j^  charge  of  F.  H.  Chittenden. 

x^a  apnis.  ■ 

Cucumber  aphis.  J 

Washington,  Pullman, — A.  L.  Melander. 
Viability  of  the  San  Jo86  scale  in  different  districts  of  the  State,  using  identical 
insecticides  and  determining  the  period  lapsing  before  death. 
Last  spring  over  300,000  scales  were  examined. 

West  Virginia,  Morgantown, — W.  E.  Rumsey. 
The  control  of  the  apple  tree  aphb  through  the  destruction  of  its  eggs. 

Lime-sulfur  proved  better  than  any  other  substance  tried.     Will  be  continued 
another  season. 
The  control  of  the  woolly  aphis. 
Not  yet  begun. 

Wisconsin,  Madison, — J.  G.  Sanders. 
Life  history  studies  of  the  apple  aphids  in  Wisconsin. 

Investigations  dealing  with  Lepidoptera 
Arkansas,  Fayetteville, — George  G.  Becker. 
Life  history  and  methods  of  control  of  Sanninoidea  exitiona. 
Substantial  progress. 
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Arizona,  Phoenix, — A.  W.  Morrill. 
Life  hiiiiory  and  control  of  the  codling  moth  under  the  widely  var>nng  conditions 
found  in  Arizona. 

Handing  and  other  records  continued. 

Colorado,  Fort  Collins,— C.  P.  Gillette. 
Life  history  and  better  measures  of  controlling  the  codling  moth  in  0)lorado. 
Fnit-tree  leaf  roller  invc^stigations.     CleorRe  P.  Weldon  in  immediate  charRp. 

Connec'icui,  New  Haven, — W.  E.  Brit  ton. 
Life  history  of  a  leaf  roller,  Archips  ronana  Linn.,  attacking  priwt  hedges. 
Completed  and  Ixing  prepared  for  publication.     H.  H.  Walden. 

Connecticut,  Storrs,  -G.  H.  I^imson. 
The  use  of  hogs  in  controlling  tlie  cfNlling  moth  in  apple  orchanls. 

Florida,  Gainesville, — J.  K.  Watson. 
Ucliothia  obBoUla  on  tomat<M's. 
The  life  history  and  control  of  AntiairHin  gimmntHiH  Ului.  on  veKt't  beans. 

Indiana,  Ijifayi»tte, — James  Troop. 
The  life  history  of  th<»  colding  moth  for  northern.  c<»ntnil  ami  southern  Indiana. 
Numljer  of  broods  of  the  fall  army  wonn  in  n<»rtli  and  south  ends  of  the  State  of 

Indiana. 

Kansas,  Manhattan, — (tco.  A.  I>ean. 
Life  histor>'  and  measures  of  c(mt rolling  the  com  cur  worm.     J.  W.  M<0)llo<*h. 

yfinnemla,  St.  Anthony  Park, — F.  L.  Wushbuni. 
Spraying  invc^stigations.     A.  (t.  Huggles  in  immediate  charge. 

Missouri,  C^tlumbia, — I>eonanl  llaseman. 
The  uns|M>tted  tentiform  leaf  miiMT  of  the  apple. 

Ileady  to  re|>ort . 
Peach  inn*  lM)n»r. 
Just  l)egim. 

Montana,  I^isenmn,  -K.  \.  C^hjIcv. 
IJfe  histories  and  means  of  controUing  tin*  cutworms  (»f  Mtmtana. 

Xebranka,  Lincoln.  -Mynm  H.  Swenk. 
Cutwonn  injury  to  Nebraska  crofis. 

Considerabk*  data  accumulat<Nl. 

Xrw  Mexico,  Stati'  (V^lk'ge,  I).  K.  Merrill. 
Peach  wonn  {Anari^ia  lineatella). 

Work  on  life  histor>'  hen*  fairly  <N>mplet«»;  will  finihh  that  this  \-ear  and  tiy 
various  c<»ntn»l  measun's. 

Sew  York,  <H»neva,    -P.  J.  Pamitt. 
The  life  histor>',  habits  imd  distribution  of  the  npplr  and  c}M>rr>'  ermine  UHttliM. 

Sew  York,  Albany.     K.  l\  Felt. 
A  study  of  tin*  rlficiency  of  spraying  for  tlie  control  of  tin*  ccxlling  nwth. 

In  the  IIu<isen  Valky  under  normal  cn>p  conditions  otic  thon>ugh  applicatioi 
results  in  95-98  per  cent  of  worm-free  fruit . 
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New  Yorkj  Cornell  University,  Ithaca, — Glenn  W.  Herrick. 
Furtlier  experiments  in  the  control  of  the  fruit-tree  leaf-roller. 

This  will  consist  mainly  of  a  series  of  cooperative  experiooents. 
Life  hbtor>'  and  control  of  the  codling  moth  in  western  New  York.     R.  W.  Braucher 
in  charge. 

The  work  on  the  life  histor>'  is  practically  completed. 
The  canker  worms  of  New  York.     F.  W.  Pettey  in  charge. 
The  work  has  just  been  begim. 

North  Carolina y  West  Raleigli,— Z.  P.  Metcalf. 
Investigations  of  the  imported  cabbage  web  worm,  Hellula  undalis  Fabr. 
In  progress. 

Ohio,  Wooeter, — H.  A  Gossard. 
The  two  species  of  jx^ach  borers  in  the  Lake  Erie  fruit  district.     Life  history  studies 

and  control  measures.     Codling  worm  and  lesser  apple  worm  in  same  district. 

J.  L.  King. 
Clover  leaf  roller.     Life  history* and  control  measures.     H.  A.  Gossard. 
Grape  berr>'  worm.     Life  hist  or}'  and  control  measures.     W.  H.  Goodwin. 

Tennessee f  Knoxville, — E.  C.  Cotton. 
Peach  tree  borer. 

Utah,  Logan,— E.  G.  Titus. 
Life  hist or>' of  the  codling  moth. 

WashingioHy  Pullman, — A.  L.  Melander. 
Vanessa  calif omica. 

This  insect  appeared  in  excessive  numbers  last  season  from  British  Columbia 
to  California. 

Investigations  dealing  with  Diptera 
CanadOj  Guelph, — Lawson  Caesar. 
life  histor>',  distribution  and  control  of  the  apple  maggot,  Rhagolelis  pamoneUa. 

Almost  completed. 
Life  histor>',  distribution  and  control  of  the  cherry  fruit  flies,  Rhagoletis  cingulata  and 
R.  fansta. 

Almost  completed. 

Connecticut,  Storrs, — G.  H.  Lanu^n. 
The  use  of  hogs  in  controlling  the  ai)i)le  maggot. 

Connecticut f  New  Haven, — W.  E.  Brit  ton. 
The  control  of  thi*  mosquito  nui.'^ance  in  Connecticut  and  the  effect   of  drainage  on 
the  salt  marsh  flora  and  \'ield. 

Some  progress  has  been  made,  but  olwervations  must  necessarily  extend  over 
a  period  of  several  >Tars. 
Control  of  cabbage  maggot. 

Field  tests  have  bet»n  made  and  will  b<»  continued. 

Indiana,  Lafayette, — ^James  Troop. 
The  life  history  of  the  Hessian  fly  in  northern,  central  and  southern  Indiana. 


Digitized  by 


Google 


U  JOURNAL  OF  ECX>NOMIC  ENTOMOLOGY  [Vol.  7 

Illinois^  Urbana, — S.  A.  Forbes. 
The  occurrence  and  life  history  of  the  black  flies  of  Illinois  with  parUoular  reference 
to  the  pofMibility  of  thetw  insects  serving  as  agents  in  the  traasmisBion of  pdlagra. 

KanMSf  Manhattan, — Geo.  A.  Dean. 
Life  history  and  measures  of  controlling  the  Hessian  fly.    Geo.  A.  Dean  and  J.  W. 
McColloch. 

MasMchuuUSf  Amherst, — H.  T.  Femald. 
Methods  for  the  control  of  onion  maggot  on  large  fields. 
Progress  satiHfactory. 

Minnesota,  St.  Anthony  Park, — F.  L.  Washburn. 

Pn)bk>ms  in  connection  with  the  Muncid  flies,  Simulida  and  Culieida, 
C.  W.  Howard  in  inunediate  charge. 

The  wlieat  stem  maggot,  Mnamyia  americana,  C.  W.  Howard  and  Warren  William- 
son in  immediate  charge. 

Sew  Hampshire,  I>urham,— W.  C.  O'Kane,  C.  H.  JIadley,  Jr. 
The  appfe  maggot. 

Will  \yo  publiMhetl  this  winter. 
The  control  of  root  maggots  by  tlie  use  of  insecticides. 

Two  seaHons  of  i)n*liminary  work  completed. 
Th<'  control  <if  black  flies,  d<?er  flM>s  and  midges. 

In  pn^grrw. 

\.ir  York,  Albany,— K.  P.  Felt. 
A  inonogrH|)hi(*  Htu<ly  of  tlie  biology  and  the  taxonomy  of  the  gall  midges. 
^\'elI  ahing.  largi*ly  in  manuscript. 

.V«ir  Y'ork,  (rt'iwva,— P.  J.  Parrott. 
Till-  lift'  liii<tor>'.  habit f<  and  means  of  controlling  the  grape  midge.     F.  Z.  Hartiell  in 

ininMMli»t4*  charge- 
Life  lii^tory  and  habitM  of  the  Hetwian  fly  (in  co<)peration  with  the  U.  8.  Bureau  of 

Kntom<ilog\-). 
Th(*  lift*  hi!*t(»ry.  hnbitn  ami  methods  of  cont  rol  of  tlie  cabbage  maggot.    This  in\'olves 

a  s|M'cial  ntudy  of  tlH*  n*action  of  tlw'  puparia  to  lieat  and  desiccation,  and  of  the 

HM'tluMlH  of  |irot4Tting  sivd  bedi*. 

(fhio,  W^»o^t<•r,      H.  A.  Goward. 
VariouH  »«|M*ri4*H  of  onion  maggots.     Contn>l  ineaMureH.     J.  S.  Houser. 

P*ni,  S.  A.,  Liiim.     C'hark'H  H.  T.  Townsend. 
MiiH(*i»i(l  fly  n-priMlurtion  invent igat  ions. 

A  very  conHidi'rabli*  amount  of  miisooid  diMtection  work  has  been  accompliriied, 
including  mnW  :is  well  as  femak-  repnxluctive  s\'Bt(*ms  and  important  reeulta  have 
tlMfn*by  lM*<*n  st^curcd.  which  will  \yo  publisli(*<l  in  due  course. 

Wnjihirighm,  Pullman, — A.  L.  M«'lan<kT. 
lIubitK  and  iiH*tho<l<  of  (*ontrol  of  rortt  maggotn. 
Naptliak'ne  was  found  tugive  pnitection. 

Wtwonitiu,  .MndiMm.    -J.  (S.  San<k*rs. 
Hm*  onion  maggi>t  and  its  control. 

(Nh«'r  cmion  inst*cts  are  being  investigated  alcmg  with  tliis  work. 
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Investigations  dealing  with  Coleoplera 
Alabamaf  Auburn, — ^W.  E.  Hinds. 
The  life  history  and  control  of  the  rice  or  black  weevil,  Calandra  aryza. 
Substantial  progress. 

Arizona^  Phoenix, — A.  W.  Morrill. 
Experiments  in  the  control  by  nieans  of  arsenicals  of  the  "corrupted  lady  bird''  on 
beans,  Epilackna  corrupta. 

Ck)mparative  life  history  studies  at  different  elevations  within  the  range  of  the 
insect  added  to  the  original  plan. 
Green  fruit  beetle  (AUorhina  mutabilis)  life  history,  habits  and  control. 

Good  progress  with  studies  of  life  history  and  habits.  Satisfactory  control 
methods  not  yet  demonstrated. 

Arkansas f  Fayette ville, — George  G.  Becker. 
Life  history,  habits  and  methods  of  control  of  Saperda  Candida. 

This  is  really  two  projects:  (1)  life  history  and  habits,  (2)  the  measures  of 
control.    Substantial  progress. 

Aiutralia,  Brisbane,  Queensland, — A.  A.  Girault. 
Investigations  of  the  sugar  cane  grubs  (Scarabeids  in  general)  of  Australia. 

Colorado,  Fort  Collins,— C.  P.  Gillette. 
The  life  history  and  practicable  means  of  controlling  EpHachna  corrupta  Muls. 
S.  Arthur  Johnson  in  inmiediate  charge. 

Connecticut,  New  Haven, — W.  E.  Britton. 
The  life  history,  damage  and  control  of  the  white  pine  weevil  in  Connecticut. 
A  beginning  made.    Studies  must  reach  over  a  period  of  several  years. 

Illinois,  Urbana, — S.  A.  Forbes. 
Life  history  of  the  species  of  Jjachnostema  (white  grubs),  the  conditions  bringing 
on  outbreaks,  and  the  practical  use  of  insect  and  plant  parasites  in  their  control.        * 

Louisiana,  Baton  Rouge, — E.  S.  Tucker. 
A  study  of  Diabrotica  12'punctata^  particularly  in  the  larval  stage,  when  it  is  called 
the  southern  com  root  worm  or  drillworm. 

The  object  is  to  learn  particulars  that  will  be  an  addition  to  our  knowknige  of 
the  species.  Through  complaints  of  damaged  potato  tubers,  a  new  habit  of 
the  larva  has  been  discov'ered  which  makes  it  an  enemy  of  the  potato  crops  in 
our  wet  lands. 

Massachusetts,  Amherst,— H.  T.  Femald. 
Methods  for  the  control  of  wireworms.    Completed. 

Minnesota,  St.  Anthony  Park, — O.  G.  Babcock. 
Com  bill  bug. 

Missouri,  Columbia, — Leonard  Haseman. 
The  hickory  twig  girdler.     Ready  to  report. 
The  striped  cucumber  beetle.    Just  begun. 
The  ck>ver  leaf  weevil.    Just  begun. 
Elm  tree  borer.    T.  J.  Talbert  and  L.  Haseman  in  charge.    Work  just  begun. 
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Montana,  Boieman, — R.  A.  Cooley. 
Lifr  huitor>'  nnd  control  of  the  sugar  beet  silphid  {SUpha  hiiubtroM). 

AVer  Mexico,  Stat<»  Colk>iQ(>,  —I).  E.  Morrill, 
Bean  lady  beetle  {Epilachna  corrupta). 

Experiment 8  to  find  ittrength  of  arsenical  and  kind  to  be  effective  and  not 
injure  foliage. 

\ew  York,  (H»neva,  — P,  J.  Parrot t. 

The  life  hifltor>'  and  methcxLi  of  controlling  the  ro«e  chafer.  F.  Z.  Hartzell  in  imme- 
diate chargiv 

The  life  hiiitor>*,  habitM  and  m(*thodM  of  controlling  the  grape  root  worm.  F.  Z.  Hart* 
•ell  in  inuiMMliate  chargt*. 

\orth  CariAina,  lialeigh,  -Franklin  Sherman,  Jr. 
Potato  fk»a-beetk*  and  control,     V.  L.  Metcalf,  Aiwii«tant. 

Spraying  tentn  to  c<mtrol  thiit,  ak>ng  with  ether  p(»tato  initectit  and  diflcan**, 
with  oWivotion**  on  ta)  effect  on  flea-beet U»  injuricH,  -(bi  effect  on  yield.  Be- 
gun thi«  >var,  -  will  c<mtinue. 

Sorth  Caroima,  Went  Rak*igh,     Z.  P.  Metcalf. 
Bi«»k)gical  invcHtigationH  of  Sphmophoriu  calUi$iu  and  other  injuriouii  member*  of 

thin  genuH  occtirring  in  North  (*an>lina. 
I*ractirally  compk»te«l. 
An  inve»*t ignl ion  of  the  lifi*  hij«tor>'  an<l  nM'thcxb*  of  control  of  the  cow  |>ea  m-ervil, 

Pachymrrun  chitttum*  L. 

Ohio,  Wmmter,      H.  A.  <to«M*unl. 
Bark  iM^-tk'K.     Life  hii«tor>'  and  c<»ntrol  fttu<li('**.     H.  A.  (HiH^rird  and  J.  L.  King. 
White  grulM.     (Vintntl  nira»un*i*.     H.  A.  (loMMunl  and  J.  S.  IIoumt. 
VarioUH  n|K»ci<'i*  afferting  uton^d  graitw  ami  pro<luctB      C^mtrol  n^ennuren.      W.  H. 

(hmmIhui. 
Ijfr  hmtor^'  »tudi«'»'  of  Hnlnmnfr  or  nut  wiM'vib*.     W.  H.  (iiNMlwin. 

Ortgtm,  Corv«!lu»,     H    F.  \Vilj«»n. 
The  SctUijtuU  infc<*titig  ihr  Dougliu*  fir. 

I'UiK.  I>igiin,     K  it   TitiiM 
Tlir  lift'  hi»tor\  nf  iIh'  nU.ilf.i  m'<vil. 

I'lr/iMfi,  Norfolk.     T  ('  J(ihn<M»n 
Tin*  Iw.tn  »»^'mI  f   If   /«i  ..      I  I    .      1 

1  tir  (  4»M>r:tdn  fMitalo  iM-f'tk*. 

H'(jt/.n.*;.'*tri.  piillm  in.        \    \.    Mrlmuk'r 
DiMtributmn  .irul  (iititn*!  o!  xW*  (*4»lomd«>  |>«»l;ito  Ixt'tl*' 

'riiii  iH-«-«t>MHT  to  W  i-tiingtoti  !•«  •ipD'Htiing  r:ipi<ll> 
Tnxntioim  of  tin*  .tv^n  ,.-i./*f       Pul>ti-lH'4i  m  Jour.  N.  ^  .  Knt    .Vm*. 

J ti-w  **ttf'it\tn\'  tUnlitftj  *i  ilh  H 7f*i*  ftofth  rtl 
Art^nf.ti.  Plnwtii\.        \     >\     Monill 
Ant  rotilntl.  Vt*^}******"*  r  "** i  '••I'/'o/fi 

A<l(iitioiiii   «itrk   pi  tiiiH  il     M.iii-fftrtor\    I'oht'ta^imi'*   not    r>*nche4t. 
('tmtn»i  i>f    lit  ilf.*  •*  «m1  (  h  il'  I"  \\\     itr  tmiiJun;>4<*  f'itt*t>T  til 

Pnliiitiii  tr>  th  111  4  \|M*rink(ttt-  urL'«:iii'*f:trtory  but  givr  a  u>4*ful  boAif*  for  futurr 
work 
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ColaradOf  University  of,  Boulder, — T.  D.  A.  Cockerell. 
Bees  (Apaidea)  of  the  world. 

Illinois,  Urbana, — A.  D.  MacGillivray. 
The  classification  of  the  larva*  of  the  Tenthredinoidea. 

Iowa,  Ames, — R.  L.  Webster. 
Two  species  of  strawberry  slugs,  Empria  maculata  and  Empria  sp. 
ImTstigations  practically  completed. 

Maryland,  College  Park, — A.  B.  Gahan. 
Classification  and  host  relations  of  the  Braconidae,  sub-family  Opiinos. 

Massachusetls,  East  Wareham, — H.  J.  Franklin. 
Bumbk'bces. 

Monograph  on  bumblebees  of  the  New  World  published. 

Minnesota^  St.  Anthony  Park, — F.  L.  Washburn. 
Clover-seed  chalcid,  Brucophagus  funebria,    Warren  Williamson  in  immediate  charge . 
Larch  saw  fly.    A.  G.  Ruggles  in  immediate  charge. 
l9oaoma  spp.    Warren  Williamson  in  immediate  charge. 
Minnesota  Uymenoptera.    F.  L.  Washburn  in  immediate  charge. 

Missouri,  Columbia, — L.  Haseman. 
A  study  of  bee  keeping  in  Missouri  with  special  reference  to  breeding  habits.    Work 
just  begun. 

New  York,  Geneva,— P.  J.  Parrott,  B.  B.  Fulton. 
life  history,  habits  and  methods  of  controlling  the  cherry  saw  fly  loaf  miner,  Profenusa 

coUaris  MacG. 
Distribution,   life  history  and  methods  of  controlling  Polydrosus  impressifrons. 

W.  J.  Schoene  in  inmiediate  charge. 

Utah,  Logan,— E.  G.  Titus. 
The  life  history  of  the  wheat  straw  worm. 

Washington,  Pullman, — A.  L.  Melandcr. 
Effects  of  endoparasitic  H>Tnenoptera  on  the  host  insect .     A  histologic  study. 

Wisconsin,  Madison, — J.  G.  Sanders. 
Wisconsin  bee-keeping  conditions. 

Investigations  dealing  mlh  groups  of  insects  or  u^ith  insecticides  or  with  both 

Alabama,  Auburn, — W.  E.  Hinds. 
Carbon  bisulphide  and  hydrocyanic  acid  gas  as  mseci  irides. 

Substantial  progress. 
An  investigation  of  the  factors  affecting  the  distribution,  adhesion,  economy  '»f  appli- 
cation and  insecticidal  efficiency  of  arst^nical  insecticides  witli  particular  n'f<'n'nre 
to  arsenate  of  lead  in  its  various  forms. 

In  a  general  way  results  so  far  show  tliat  tlicre  is  appan»ntly  a  run:<id<'r:ibl<' 

shedding  of  fruit  on  spra>'ed  trees  due  to  arsenical  effect  and  not  to  any  insert 

Injury.    Further  work  will  be  done  along  this  line  and  it  is  believed  that  it  will 

develop  something  of  material  value  for  the  consideration  of  orchanl  spniyers 
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and  possibly  for  all  uflore  of  arsenical  insecticides.  It  is  hoped  through  this 
project  to  be  able  to  standardize  arsenate  of  lead  both  for  the  manufacturer 
and  for  the  sprayer. 

CcdiforniOf  Stanford  University, — V.  L.  Kellogg. 
The  influence  of  age  of  sperm  and  egg  colls  on  sex  of  young  in  silkworms. 

8c>\'en  humlred  and  fifty  controlled  matings  made:  egg  clutches  awaiting  reai^ 
ing. 

Colorado,  Fort  Collins,— C.  P.  Gillette. 
Insect  control  through  treatment  of  their  eggs. 

Colorado,  University  of,  Boulder, — ^Th<»o.  D.  A.  Cockerell, 
Insect  fauna  of  Colorado. 
Fossil  insects. 

Connecticut,  New  IlaxTn, — W.  K.  Brit  ton. 
Insects  attacking  \Tgptable  crofw  in  Conm»cticut. 
Ins(*ctA  atta(*king  tlie  white  pine  in  C^mnecticut. 
Insects  attacking  ])each  in  Connecticut. 

Connecticut,  8torrs,  -<i.  H.  Ijunson. 
Ins(*cts  that  attack  cucurbits. 
Insects  that  attack  peach. 

Iowa,  Ames, — R.  L.  Webster. 
Potato  insects.     Investigations  practically  completed. 

KnnmH,  Miuihattan, — (l<*o.  A.  I>an. 
Relati(»n  of  climate  to  injurious  inserts,  Oo.  A.  Ykmn  and  J.  W.  McColloch. 
Meiisun's  of  controlhng  mill  and  stonMi  grain  insects,  Gt*o.  A.  Dean. 

hmi^finna,  Baton  Rouge,  — K.  S.  Tucker. 
luHccts  ufTrcting  ston*d  ric<». 

Pn»gn'KM  haw  lytn^n  tiuuiv  in  determining  tlie  life  histor}'  of  the  principal  specici 
and  tls'ir  n^bttuncc*  to  fumigating  agents  un<l«'r  warehouse  conditions. 

Mnn.'uuhu:t4ttf<,  AmlierHt,  -H.  T.  Femald. 
\  iiWhW  «»f  tls*  <*auMe!«  pnHhicing  the  burning  of  foliage  by  insecticides.     IVogroi 

.-.•iti^farlory 
Inv<*.<«tig:itiou.N  of  tlw  n*al  itniouiit  of  U*n(*fit  obtaiiHMi  by  the  work  of  th<»  differen 

gnMi|ir«  i»f  |»:ir;i>itrh.     l*^^g^•^M  satUfartory. 
DiMributioii  limit:-  nf  \n'n\s  in  .M:i^.Ka4'liuw'tt.H.     l*n»gn*SH  hatihfartor>\ 
Sin-ngth  of  fiiiniKatinii  ^afl•  on  difT«-n*iit  gn*«'nhoUH*  cnips  its  c(»m|)jued  with  i«tmngt 

IH"<•<■^^arv  for  tirstnirtion  of  \\iv  ]ns\t*.     'IVniiMirarily  discontinue*!.     Will  !«•  n 

MiiiH-il  fall  of  nnt. 

.l/(j/.Mi//jii.-.w/i.  Kaj^t  Uan'hain.     II.  J.  Franklin. 
CVaiili»Tr>'  in^xTt-  liiijiiritMiN  and  U'urfiriah. 

|•n»g^•^^  fullv  n*|Hirti-i|  in  huit  thn***  annual  r<'|M»rti«  of  tls'  Caix»  OmI  Cranlim 
<in»wtn»*  Aj^M-iation.  and  in  tls'  laht  two  annual  n'|>ort«  of  .Massachusei 
Agricultural  Kx|M>iinH*nt  Station. 
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Michigan,  East  Lansing, — R.  H.  Pettit. 
How  contact  insecticides  kill.    E.  G.  Shafer  in  immediate  charge. 
The  life  histories  and  control  of  various  fruit  and  field  crop  insects. 
The  life  histories  and  control  of  insects  injurious  to  Michigan  forests. 

Minnesota,  St.  Anthony  Park, — F.  L.  Washburn. 
Shade  tree  pests.     A.  G.  Ruggles  in  immediate  charge. 

Mississippi,  Agricultural  College, — R.  W.  Hamed. 
Insects  affecting  pecans  (mainly  life  history  studies).    Some  progress. 

Missouri,  Columbia, — L.  Haseman. 
The  insect  pests  attacking  nursery  stock  in  Missouri.     T.  .T  Talbot  in  charge. 
This  work  is  just  begun,  and  will  extend  over  a  series  of  years. 

Nebraska,  Lincoln, — Myron  H.  Swenk. 
The  t61c  of  insects  in  tripping  alfalfa  blossoms  and  the  subsequent  effect  of  such 

tripping  on  the  siase  of  the  seed  crop. 

Progress  satisfactory.     Preliminary  publication  contemplated. 
A  monographic  account  of  the  insect  enemies  of  alfalfa.    Progress  satisfactory. 

New  Hampshire,  Durham, — ^W.  C.  O'Kane,  C.  H.  Hadley,  Jr. 
Insect  outbreaks. 
A  determination  of  the  amount  of  arsenic  left  on  fruit,  foliage  and  grass  following 

application  of  sprays.    Substantial  progress. 
Distribution  and  food  plants  of  New  Hampshire  insects.    Conducted  as  continuous 

work. 
Dust  spraying.    Comparative  efficiency  and  cost  of  dry  and  wet  applications. 

New  York,  Albany,— E.  P.  Felt. 
Shade  and  forest  tree  insects. 

Numerous  insects  belonging  in  this  group  have  been  studied  and  reported 
upon  each  year. 
The  effect  of  applications  of  petroleum  or  petroleum  compounds  to  dormant  trees. 
This  investigation  has  extended  over  three  years  and  some  very  conclusive 
data  secured. 
Factors  influencing  the  distribution  and  abundance  of  insects. 

Considerable  data  have  been  accumulated  though  not  much  has  been  pub- 
lished except  incidentally  with  other  studies. 

New  Yorkf  Cornell  University,  Ithaca, — Glenn  W.  Herrick. 
Insects  injurious  to  hops  in  New  York.     I.  M.  Ilawley  in  charge. 
The  work  has  just  been  begun. 

North  Carolina,  Rak'igh, — Franklin  Sherman,  Jr. 
Pecan  insects,  C.  L.  Metcalf,  .-Vssistant. 

A  study  of  the  species  affecting  this  tree,  with  observations  on  habits,  life- 
histories,  and  control  measures  of  those  that  are  serious.     Begun  this  year. 

Ohio,  Wooster,— H.  A.  Crt)s8ard. 
Insects  affecting  stored  grains  and  stored  products  with  methods  of  control.     W.  H. 

Goodwin. 
Insects  affecting  shade  and  ornamental  trees  with  questions  relating  to  organization 

of  city  and  park  treatment   from  standpoint  of  economy — in  other  words,  best 

methods  of  mimicipal  control.    J.  S.  Houser. 
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Control  of  insects  affecting  live  stock.     D.  C.  Mote  (Dept.  Animal  Husbandry  in 

cooperation  with  Dept.  Entomology). 
Moisture  as  a  factor  in  treatment  of  insects  by  the  heat  method.     W.  H.  Goodwin. 
The  time  factor  in  treatment  of  summer  insects.    In  connection  with  prcparatioQ 

of  Summer  Manual  of  Practice  in  Economic  Zoolog\'.     H.  A.  Gossard. 
Spraying  machiner>'  and  accessories.     W.  H.  Goodwin. 

Oregon,  Corvallis, — H.  F.  Wilson. 
Investigations  of  iasecticides  and  combination  sprays. 

This  includ«^s  lime-sulphur,  arsenate  of  lead,  arsenite  of  zinc,  soluble  sulphur, 
atomic  sulphur,  etc.,  and  a  few  miscellaneous  in\'estigations  of  minor  importance. 

Pennsylvania,  Harrisburg, — 11.  A.  Surface. 

Susceptibility  of  varieties  of  cultivated  plants,  eH|)ecially  fruits,  to  insect  and  plant- 
disease  injury. 

Improvement  of  the  lime-sulphur  solution. 

Prevention  of  peach  tree  borer  and  certain  other  orchard  pests. 

Peru,  S,  A,,  IJma,— Charles  H.  T..Townsend. 
Transmission  of  verruga  by  bloodsuckers. 

Those  investigations  have  been  carried  on  by  the  entomologist  personally,  asiusied 
by  Mr.  E.  W.  Rust,  from  May  to  July  and  by  Mr.  G.  E.  Nicholson  since  July. 
The  result  is  the  complete  demonstration,  through  transmission  experiments,  of 
PhUbotamus  verrucarum  Towns,  as  the  vector  of  verruga.  About  50  species  of  bk)od« 
suckers  have  been  fcund  to  exist  in  the  verruga  sones  so  far,  of  which  the  Phl^foUnnui 
provc*s  to  be  the  only  strictly  nocturnal  and  crepuscular  Bpecios  confined  to  these 
cones.  The  other  species  are  being  worked  up  by  specialists.  The  early  stages  of  tht 
Phlebotomus  have  not  >Tt  been  found,  despite  repeated  search. 

Porta  Rico,  Uio  PiodniM,  — 
Gen<Tal  «'ntomol<>gi(*Hl  survey  of  tlie  sugar  cane  areas  of  Porto  Rico. 

(>utliiM*d  in  laMt  j-ear*«  n»i)ort. 
General  bn'^nling  work. 
Lalx)rat()ry  and  office  work. 
Fii'ld  wcTk. 
Exix'rinwntjd  work.     Outlined  in  last  ye.or's  rejwrt. 

I'lah,  liORan,  -E.  (1.  T'lUis. 
An*enir:il  |M»is<)iiinK  c>f  fruit  tn**'!*. 

Wfst  Vinjinia.  MorKantowu,     \V.  E.  Rum**i»y. 
TIh»  (H»iitn»l  of  tlir  applr  iiml  |x*?irh  tnv  lH>n*n». 
Pn>Kn*S4i  sati.«»f;»«*tnry. 

W'nMhirujton,  Piilliiian.    -\.  L.  Mrl.iinlrr. 
EffiM't  <  f  oil  Hprnys  «m  fruit  tn-r.H. 

Taiouomic  Ihrrctonj 
ThyMnoftttni. 

\V.  E.  Hind.**.  Auburn.  Ala  ,  uill  rl:if<.sify  for  privik'go  of  letaining  duplicates  and ' 
natiiiiig  aii<l  di-MTibiiiK  th<.>  lU'W  s|MM*i«'*4. 
MaUophatjn  and  Annplnni. 
V.  L.  Kellogg.  Statifoni  I'uivcrNity.  Cal.,  will  rlasnify  colleHions  (under  reeemratii 
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as  to  available  time)  for  usual  privileges;  especially  glad  to  examine  material  from 
maomials. 

Orthopiera. 

R.  A.  Coolcy,  Bozcman,  Mont.,  will  classify  Orthopiera  of  the  Northwest. 

B.  H.  Walden,  New  Haven,  Conn.,  will  classify,  in  so  far  as  other  work  will  permit. 

MembracidcBf  Jassidat^  Cercopidce  and  Ftdgoridce. 

Z.  P.  Metcalf,  West  Raliegh,  N.  C,  will  classify  for  permission  to  retain  new  and 
unusual  forms  for  further  study,  and  to  dbpose  of  a  fair  number  of  such  forms  as  he 
may  see  fit. 

Jcissidct. 

E.  D.  Ball,  Ix)gan,  Utah,  will  classify  North  American  forms  under  the  usual 
conditions. 

Aphididee. 

C.  P.  Gillette,  Fort  Collins,  Colo.,  will  classify,  provided  data  on  food  plants  and 
date  and  location  of  capture  are  furnished,  and  the  privilege  of  retaining  the  specimens 
of  special  interest  when  there  are  duplicates. 

H.  F.  Wilson,  Cor\'alli8,  Oregon,  will  classify  Aphididae  if  data  on  food  plants,  dates 
and  location  of  capture  are  furnished.  The  correct  scientific  name  of  the  food  plant 
should  be  given. 

Aphidida  and  Psyllidce. 

Edith  M.  Patch,  Orono,  Maine,  will  classify  on  receipt  of  mature  material  in  good 
condition  with  record  of  food  plant  accurately  determined  on  which  the  species  de- 
veloped. 

Aleyrodidce. 
J.  R.  Watson,  Gainesville,  Fla. 

Coccidct  and  Aleyrodidce. 

W.  E.  Britton,  New  Haven,  Conn.,  will  classify  in  so  far  as  other  work  will  permit. 

Coccidct, 

J.  G.  Sanders,  Madison,  Wis.,  ^ill  classify  species  of  the  genus  Lccanium. 
R.  A.  Cooley,  Bozeman,  Mont.,  will  classify  the  genera  ChionaspiSj  Hemichion' 
(upis  amd  Phenacaspis  of  the  world. 
R.  H.  Pettit,  East  Lansing,  Mich.,  will  classify  in  so  far  as  other  work  will  permit. 

HeleropUra. 

Paul  S.  Welch,  Manhattan,  Kansas,  will  classify,  in  so  far  as  other  work  will  permit, 
Aquatic  Heteroptera. 

Sarcophagida  of  the  Northeastern  U.  S.,  Trypetidct,  if  sent  before  May  1,  1914. 
H.  T.  Femald,  Amherst,  Mass.,  will  classify. 

Chironomidct  and  Mycetophilidcc. 

O.  A.  Johannsen,  Cornell  I'nivcrsity,  Ithaca,  N.  T.,  will  classify  for  the  privilege 
of  retaining  desiderata.  * 

Muscoid  flies. 

Charles  H.  T.  Townsend,  Lima,  Peru,  S.  A.,  will  classify  as  time  permits.  Will 
eend  names  in  return  for  specimens. 

Empididte. 

A.  L.  Melander,  Pullman,  Wash,  (at  the  Bussey  Institution,  Forest  Hills,  Boston, 
Mass.,  until  June),  will  determine  Empidida;  (Diptera)  for  the  privilege  of  retaining 
desiderata. 
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A.  L.  LoTMI.  Conralltf .  Orpfoo.  will  determine  if  duplicmtes  mre  amt. 

/lomdiidr. 

E.  P.  Felt.  Suae  Museum.  .\Ihuiy.  X.  Y.,  will  dmasifT  proridrd  the  mid^n  ai« 
new.  from  new  localities  or  hftve  been  reared  and  food  record  is  available. 

C.  R.  Croeby,  CorneU  rnivemity.  Ithaea,  N.  Y. 

Chalcukkdea. 

A.  A.  Girauh,  Brisbane.  Queensland.  Australia,  will  classify. 

H.  J.  Franklin,  East  Warpham.  Mass..  will  classify  to  Umit  of  his  spare  time. 

Trntkr^dinida  and   Vroctrida, 
A.  D.  Ma<<;illi\Tay.  603  W.  Michigan  A%t..  Trbana,  lU.,  will  daosify  in  so  far 
as  other  wr>rk  will  permit  for  permission  to  retain  t>7ie8  and  specimens  not  preaeni 

in  rf>lkrrtion. 

Apkvdiina  and  Ojnin^,  sub-families  of  Broomuicr.. 

A.  B.  Gahan,  College  Park.  Md.,  will  classify  on  oonditioo  that  speciinens  may  be 
retained  if  desired. 

Sphtcida,  Elidina,  A  poring,  genus  Ichneumon  of  X.  E.;  also  gents  A'yioco|M  if 
aent  before  May  1,  1914. 

H.  T.  FenuOd,  Amherst,  Mass..  will  classify. 

Ichneumonidat. 

J.  H.  Merrill,  Manhattan,  Kansas,  will  classify,  in  so  far  as  other  work  will  permit, 
Rky$*%d€*  of  the  Ichneumonida. 

Ajundta. 

E.  G.  Htus.  Lcgan,  Utah.  For  permission  to  retain  t>-pe8  and  specimens  not  pre»» 
ent  in  bis  roUectioo. 

M>Ton  H .  Swenk.  Lincoln.  Neb.,  will  classify  members  of  this  group  from  Nebraakn, 
and  any  North  .American  member  of  the  following  genera— <*afleles,  Scmada  and 
Anthidinm. 

SymphuUmt. 

Paul  S.  Welch.  Manhattan,  Kanttas.  will  classify  in  so  far  as  other  work  will  permit, 
the  family  Sympkulinat. 

By  vote  of  the  A.siiooiation  the  report  wa*  received. 
Presidknt  P.  J.  Parrott:     The  next  onler  of  bu.«ine88  will  be  th< 
report  of  the  Coniniittee  on  Incorporation,  by  Mr.  E.  P.  Felt. 

c 

a  REI\)RT  OK  COMMITTKE  ON   INCORPORATIOX 

Acting  iiiidiT  the  authoriiation  gi\Tn  the  conmiittee  at  the  last  annual  meeting 
the  .Association  has  lieen  incorporattHi  as  shtmn  by  tbe  folio aing  artieks  of  incorp 
oration: 
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ARTICLES  OF  INCORPORATION 
Cnr  OF  WAsmNGTON,  District  of  Columbia: 

Y/Cf  the  undersigned 

P.  J.  Parrott,  Geneva,  N.  Y. 

W.  D.  Hunter.  Washington,  D.  C, 

A.  L.  Quaintance,  Washington,  D.  C. 
being  persons  of  full  age  and  citizens  of  the  United  States,  and  a  majority  being  citi- 
lons  of  the  District  of  Columbia,  pursuant  to  and  in  conformity  with  Sections  599- 
604  of  the  Code  of  Law  for  the  District  of  Columbia,  enacted  by  the  Senate  and  Ilouse 
of  Representatives  of  the  United  States  of  America  in  Congress  assembled  and  ap- 
proved March  3,  1901,  hereby  associate  ourselves  together  as  a  body  corporate,  and 
certify  in  writing: 

1.  That  the  name  of  the  body  corporate  is  the  American  Association  of  Eco- 
nomic Entomologists. 

£.  That  the  term  for  which  the  Association  is  organized  is  [lerpetual. 

S.  That  the  particular  business  and  objects  of  the  Association  are  to  promote  the 
science  of  economic  entomology,  to  stimulate  and  coordinate  the  efforts  of  American 
Entomologists  and  (I)  to  discuss  new  discoveries,  to  exchange  experiences,  and  to 
carefully  consider  and  promote  the  best  methods  of  work  in  economic  entomology; 
(2)  to  give  opportunity  to  individual  workers  of  announcing  proposed  investigations 
so  as  to  bring  out  suggestions  and  avoid  unnecessary  duplication  of  work;  (3)  to 
suggest  and  encourage,  when  possible,  certain  lines  of  investigation  upon  subjects 
of  general  interest  within  the  scope  of  this  association;  (4)  to  promote  the  study  and 
advance  the  science  of  entomology  and  (5)  to  publish  and  encourage  the  publication 
of  matter  pertaining  to  entomology. 

4.  That  the  affairs,  funds  and  property  of  the  Association  shall  be^in  general  charge 
of  an  executive  committee  consisting  of  the  President,  three  Vice-Presidents  and 
the  Secretary-Treasurer,  all  of  whom  shall  be  elected  from  members  of  the  Asso- 
ciation. 

Witness  our  hands  and  seals, 

Witness:  Percival  J.  Parrott  (Seal) 

E.  Porter  Felt  Walter  D.  Hunter  (Seal) 

as  to  all  Altus  L.  Quaintance  (Seal) 

District  of  Columbia,  ss: 

I,  W.  Spencer  Armstrong,  a  Notary  Public,  in  and  for  the  District  of  Columbia,  do 
hereby  certify  that  Percival  J.  Parrott,  Walter  D.  Hunter  and  Altus  L.  Quaintance, 
personally  well  known  to  be  the  persons  who  signed  the  foregoing  and  annexed  certifi- 
cate of  incorporation  of  the  American  Association  of  Economic  Entomologists, 
personally  appeared  before  me  in  said  District,  this  29th  day  of  December,  I9I3,  and 
acknowledged  the  same  to  be  their  act  and  deed. 

Witness  my  hand  and  seal  this  29th  day  of  December,  1913. 

W.  Spencer  Armstrong, 
Notary  Public,  Dist.  of  Col, 
(Notabial  Seal.) 
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Office  of  Recorder  of  Deeds, 
DiBtrict  of  Columbia. 
This  is  to  Certify  that  the  forcKoing  is  a  true  and  verified  copy  of  the  Certificate 
of  Incorporation  of  the  American  Association  of  Economic  Entomologists  as 
filed  in  this  office  the  29th  day  of  December,  1013. 

In  testimony  whereof,  I  have  hereunto  set  my  hand  and  affixed  the  seal  of  this 
office  this  29th  day  of  December,  A.  D.  1913. 

R.  W.   DCTPON, 

Deputy  Recorder  of  Deedi,  D,C, 
(Recorder's  Seal.) 

A  tentative  organization  was  formed  at  Washington  and  the  following  business 
transacted: 

MiNt'TEs  OF  Preuminary  Meeti.n'g 

A  meeting  was  held  at  Washington,  D.  C,  December  29, 1913,  by  Messrs.  Parrott, 
Hunter  and  Quaintance,  signers  of  the  Articles  of  Incorporation  of  the  American 
Association  of  Economic  Entomologists,  Incoqwrated. 

A  tcmporar}'  organization  was  effected  with  A.  L.  Quaintance,  Chairman,  and  P. 
J.  Parn)tt,  Secretary. 

Mo\xKi,  that  the  constitution  and  by-laws  with  pending  amendements,  of  the 
American  Association  of  Economic  Entomologists  as  now  standing,  bo  adopted. 
CarriiKl. 

MovcmI,  that  tlic  present  members  of  tlie  American  Association  of  Economic  Elnto- 
mologistfl  be  elected  nv^mbers  of  the  corporation  with  their  present  rights  and  privi- 
leges.    Carried. 

Moved  that  the  meeting  adjourn,  to  assemble  at  Atlanta,  Ga.,  December  31, 1013. 

P.  J.  Parrott,  Secretory. 

The  committer  would  call  attention  to  the  fact  that  as  a  membership  corporation 
we  may  hold  ami  convey  n*al  and  personal  estate  necessary  for  the  purposes  of  the 
society  as  statcil  in  the  certificate  and  other  real  and  personal  property,  the  clear 
aimual  income  from  which  shall  not  exce<'d  in  value  twenty-five  thousand  dollars. 

Respectfully  submitted 

E.  P.  Felt, 
A.  F.  Burgess, 
W.  C.  O'Kane, 

CcmmitUe. 

Prksidk.nt  p.  J.  Parrott:  I  am  sure  that  the  Association  is  very 
iiiucli  iiulehte<l  to  Doctor  Felt  for  the  time  and  careful  attention  he  hai 
given  to  this  matt<T  and  i^spreially  for  the  favorable  terms  anil  con« 
ditions  undrr  whieli  tlir  incorporaticm  wa.s  afT(Tte<l.  This  is  a  very  im- 
IM)rtant  matter  and  it  would  .<eem  proper  to  me  to  discuss  the  reporl 
at  tliis  time. 

Mr.  (Ilkn.n  W.  IIkrric'k:  I'lKlcr  this  incorporation  what  is  th< 
Uability  of  each  member  of  tlic  Association?  I  would  like  to  heai 
that  dis<*uss«Ml. 

Mr.  K.  p.  Fklt:  I  don't  know  that  I  can  answer  that  fully.  J 
mem]MT>hip  corporation  <loes  not   j^ive  as  nmch  protection  to  th* 
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members  as  a  stock  corporation,  but  we  were  imable  to  find  any  state 
where  we  could  secure  incorporation  as  a  stock  company  without 
being  obliged  to  have  a  resident  director  or  hold  annual  meetings 
there,  or  be  subject  to  other  restrictions,  and  it  seemed  desirable  for 
us  to  incorporate  as  a  national  organization.  In  regard  to  the  liability 
of  individual  members,  the  legal  adviser  of  the  Department  of  Educa- 
tion at  Albany,  N.  Y.,  told  me  that  in  general  the  officers  of  a  member- 
ship corporation  were  liable  for  bills  incurred  and  the  members  were 
liable  to  the  officers  so  far  as  the  officers  were  able  to  enforce  the  same. 
This  is  not  very  definite,  but  it  simply  emphasizes  the  need  of  putting 
in  office  parties  who  will  not  involve  the  membership  too  deeply. 
Although  this  is  not  an  ideal  form  of  incorporation,  it  seemed  to  be  the 
most  satisfactory  solution  to  the  problem.  It  gives  us  a  legal  standing 
and  we  can  go  ahead  and  do  business  on  a  much  more  satisfactory 
basis  than  we  could  before. 

Secretary  A.  F.  Burgess:  Doctor  Felt  did  not  bring  out  the 
point  that  imder  this  form  of  corporation  we  can  hold  meetings  any- 
where and  at  any  time  without  restriction  and  we  are  not  boimd  to 
hold  m.eetings  in  the  District  of  Columbia  unless  we  care  to  do  so. 

President  P.  J.  Parrott:  I  would  suggest  that  Doctor  Felt 
give  us  a  statement  of  the  advantages  which  will  be  secured  to  the 
Association  as  an  incorporated  body. 

Mr.  E.  p.  Felt:  The  fact  of  bemg  a  corporate  body  estabKshes 
a  legal  entity  and  as  such  we  can  do  business  and  are  entitled  to  hold 
property  and  to  have  a  seal.  Any  business  transacted  under  this 
seal  represents  the  act  of  the  body  corporate  and  not  that  of  any 
individual.  This  is  the  principal  advantage.  We  can  hold  and  con- 
vey real  estate,  and  as  stated  in  the  latter  part  of  the  report,  we  are 
limited  to  holding  estate  or  property  not  necessary  for  the  purposes 
of  the  organization,  which  has  an  income  of  less  than  $25,000  a  year. 
Incorporation  is  a  financial  protection  to  the  managers  of  the  publi- 
cation. If  anything  should  be  published  in  the  Journal  which  would 
be  subject  for  legal  action  it  would  relieve  the  officers  to  some  extent, 
at  least,  from  personal  responsibility 

Mr.  Wilmon  Newell:  I  know  some  of  the  difficulties  that  have 
been  in  the  way  of  conducting  business  of  the  Association  for  the  past 
few  years,  and  I  think  we  owe  Doctor  Felt  and  his  associates  many 
thanks  for  what  they  have  accomplished.  It  certainly  put«  the  As- 
sociation in  much  better  shape  than  ever  before  and  I  move  that  this 
report  be  accepted  and  adopted. 

This  motion  was  duly  seconded  and  carried. 

President  P.  J.  Parrott:  I  will  now  appoint  the  following 
committees: 
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Committee  on  auditing:     Mr.  J.  G.  Sanders,  Mr.  E.  C.  Cotton. 

Committee  on  resolutions:  Mr.  Herbert  Osborn,  Mr.  G.  A. 
Dean,  Mr.  Wilmon  Newell. 

Committee  on  no.minations:  Mr.  W.  D.  Hunter,  Mr.  F.  L. 
Washburn,  Mr.  K.  A.  Cooley. 

President  P.  J.  Parrott:  Is  there  anything  to  be  considered 
under  the  head  of  miscellaneous  Im.siness? 

Secretary  A.  F.  Burgess:  I  would  like  to  say  a  word  in  regard 
to  the  program.  The  announcement  of  the  meeting  was  sent  out  with 
a  request  that  titles  be  in  my  hands  November  12.  A  considerable 
number  of  titles  came  in  late,  and  as  far  as  possible  they  have  been 
inserted  in  the  printed  program.  Much  difficulty  was  experienced 
in  preparing  the  program  so  that  the  Journal  could  be  issued  before 
the  middle  of  December,  and  it  was  necessar>'  to  add  a  number  of 
titles  to  the  proof  before  it  was  returned  to  the  printer.  After  the 
program  was  in  press  a  number  of  other  titles  were  received,  and  as 
our  program  is  not  as  crowded  as  usual,  it  may  l)e  possible  for  some 
of  these  papers  to  be  added  before  the  end  of  the  meeting. 

On  motion  the  secretary  was  directed  to  u.«e  his  discretion  in  insert- 
ing these  papers  in  the  printed  program. 

President  P.  J.  Parrott:  I  will  now  call  for  the  report  by  the 
Committee  on  Nomenclature. 

Mr.  Herbert  Osborn:  The  committee  has  no  formal  report  to 
make  this  year.  We  have  received  no  requests  concerning  nomen- 
clature and  we  will  simply  ask  that  the  matter  l>e  passed  without 
formal  report. 

By  general  con.sent  the  statement  from  the  committee  was  received 

President  P.  J.  Parrott:  I  will  now  call  for  the  report  of  th* 
CommittcM*  on  the  use  of  Entomological  Publications,  by  Mr.  F.  L 
Washburn. 

REK)UT  OF  THK  COMMITTKK  OX  EFFICIKNCY  OF   ENTOMOLOGICAJ 

PUBLICVTIONS 

Ou'ing  to  \]w  distiinrf  rv^parating  tlto  iiiombrrM  <»f  the  romniittoo  appointed  at  the  lai 
mr<*tinK  to  n/*<'<TtJiiii  tlw  iwr  mtuU*  by  fariHoiv  of  cntonu)Iogical  buUctins,  and  tl 
notation  Umw^^ii  {\w  armnwnM'iit  of  bulletin  cHmt<»nti<  and  thoir  acceptability  I 
agrirtiltunil  roiifititiMMirio.  w«'  1m*k  U'av<'  to  n'|K)rt  that  it  haM  bwn  impoflnibk*  U 
i\w  romniitt«»<*  to  nM'<*t  ami.  tlion'fon\  w<*  :ulopt4Nl  tlio  plan  of  ronforringby  mail,  cm 
acivtKinK  tlx'  oth«*r  iii«'nil)«*n<  of  Win  pn>Krani  of  action,  m)  that  each  might  brnH 
then^by:  ami.  Him**'  <*onf«'n*n<'<»  of  thi'  commit t<'<*  at  tlio  nM*oting  han  aliM>  tumfNl  oi 
to  In*  an  iin|M»H.Mibility,  w«»  hav«'  arraiiKcil  that  c:irh  whall  rojiort  Hf>|)arat4'ly  upon  U 
information  collcctctl.  with  Mirh  (*onmi«>ntH  and  n'(N>mmi'mlat ion^  ax  lie  fceltf  in  wa 
rant<*(l  Siirh  a  iimmIknI  will,  at  lr:i>t.  |M)tM>Sh  tin*  nM>nt  of  fuminhing  an  untrammel 
an<l  unnKMlihiil  f>\pn'Hhion  of  th«*  vi«>WK  of  (>arh  and  it  ^4l><*mf<  to  xin  that  definite  expit 
sion  of  opinion,  or  nM*<»nuiHMidation.  by  th«*  AK^^M-iation.  i%n  to  tin*  lient  form  of  wrilai 
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buUetinfi,  can  originate  as  well  and  perhaps  better,  in  the  Association  itself,  after  a 
consideration  and  discussion  of  our  respective  reports,  than  from  the  committee. 
You  will,  therefore,  please  regard  our  resjx^ctive  comments  and  reconunendations  as 
individual  opinions,  entitled  to  as  much,  and,  perhaps,  to  very  little,  if  any  more, 
consideration  than  the  opinions  of  any  other  three  members  of  the  Association;  for 
while  we  have  faithfully  endeavored  to  execute  the  commission  given  to  us,  the 
practical  difficulties  of  getting  the  information  desired  has  precluded  the  possibility 
of  reaching  ver>'  definite  conclusions.  Therefore,  respectively  submitting  such 
information  as  we  were  able  to  collect,  and  claiming  our  right  to  be  listened  to  as 
individuals  in  dbcussing  the  same,  we  beg  the  privilege  of  throwing  the  questions 
pertaining  thereto  before  the  Asi<ociation  without  any  recommendations  as  a  com- 
mittee. 

H.  A.  G088ARD, 
R.  L.  Webster, 
F.  L.  Washburn, 

Committee. 
Report  from  Ohio 
I  have  utilized  three  different  methods  for  getting  the  information  desired  by  the 
Association  as  to  the  acceptability  of  Station  entomological  publications.  Assuming 
that  the  publications  of  the  Ohio  Station  may  be  taken  as  fairly  representative  of 
American  entomological  publications  in  general,  the  data  I  have  collected  may  pos- 
sess some  little  significance;  but,  each  member  must  decide  for  himself  as  to  what 
particular  merits  or  demerits  of  our  publications  gain  acceptability  or  unpopularity 
for  them,  as  he  conceives  them  to  rise  above  or  fall  below  the  average  standard  at- 
tained by  other  institutions. 

The  first  method  employed  by  me  to  ascertain  the  attitude  of  an  average  farming 
conununity  was  to  utilize  the  ser\nces  of  the  Ohio  Rural  Survey  and  have  a  house- 
to-house  canvass  made  over  Knox  County,  Ohio,  the  Surveyors  making  use  of  the 
following  registration  blank: — 

Township? County? 

Name? Address? 


(Mr.  H.  A.  Gossard,  entomologist  of  the  Ohio  Agricultural  Experiment  Station 
at  Wooster  asks  that  we  get  answers  to  the  following  questions.  The  questions 
as  you  see  we  use  for  house-to-house  work.  I  should  think  if  five  farmers  in  a 
township  were  interviewed,  it  would  be  satisfactory.  [Note  by  Superintendent 
OF  Survey.)) 

1.  Do  you  read  the  entomological  bulletins  of  the  Experiment  Station? 

2.  Do  you  preserve  them  for  reference?     Do  you  refer  to  them  as  occasion  demands? 

3.  How  could  these  bulletins  be  improved  so  as  to  be  more  usable? 

a.  By  a  different  arrangement  of  matter? 

b.  By  more  illustrations? 

c.  In  any  other  way? 

I  have  no  means  of  knowing  how  the  five  farmers  per  toi^Tiship  were  selected,  as 
I  gave  no  instructions  concerning  the  metho<l,  and  did  not  know  until  I  receiN^d  the 
reports  that  any  farmers  whatever  were  being  omitted  from  interview.  I  presume, 
therefore,  that  the  farmers  were  taken  at  random  and  that  their  returns  are  fairly 
representative  of  what  would  have  been  obtained  from  almost  any  fairly  good  agri- 
cultural locality  in  the  state. 

Number  of  farmers  interviewed,  56;  number  receiving  the  Station  bulletias,  35; 
not  on  the  mailing  list,  21.  Out  of  the  35  on  the  mailing  list,  33  read  the  entomolog- 
ical bulletins  and  two  do  not.  Out  of  tlw*  33  readers,  23  file  them  for  reference,  and 
22  report  that  they  actually  use  them  as  references  from  time  to  time.     Eleven  do 
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not  filr  th(*m  at  all,  and  one  of  those  wlio  docs  neglectis  to  make  any  further  use  of 
them.  AnothiT  fik»H  away  only  the  ono«  he  thinks  he  may  need  in  the  future.  Fif- 
teen are  agn>e<l  that  the  bulletins  cannot  be  improN-ed  or  made  more  readabk^  by  a 
different  arrang^'nient  of  t\w  subject  matter,  against  thn>e  who  say  the  contrary  and 
one  who  qui'stioiis  if  such  improvement  could  not  b<»  made.  Fourteen  think  they 
are  amply  illu.«strateti,  against  two  who  want  more  pictun's  and  one  who  is  still  ques- 
tioning if  we  can't  <lo  better.  Fourteen  know  of  no  way  by  which  they  can  bo  im- 
pruved,  while  one  does,  and  our  previous  questioner  still  answers  with  an  interrogation 
point,  llic  following  conunents  were  noted  on  the  blanks:  "Fin©**;  "Very  good*'; 
"Make  more  practical**;  **Ver>'  good  now";  "Very  good**;  "Pretty  good  as  now 
exist";  "Think  g<MKl  as  stand." 

My  scc<m<l  int^thod  was  to  send  out  150  copi(*s  of  the  following  letter  (given  in  part 
below  I,  oO  to  names  taken  at  random  fn>m  the  mil  of  the  Ohio  State  Horticultural 
Soci<>ty,  M)  iakvii  at  rimdom  fnmi  the  n)ll  of  the  Ohio  Com  Breeders*  Associatkm, 
and  .V)  taken  at  random  fnmi  the  Station  mailing  list. 

Excerpt  from  Circular 

"1.  Pl<>ase  put  a  |)<*ncil  check  mark  after  each  of  the  bulletins  in  the  list  hereto 
app<'nd<'<i  which  v<m  have  rectMvwl  during  the  jjast  six  yi^ars. 

2.  Put  a  w»cimd  jM^ncil  chwk  mark  after  those  you  have  read  throughout. 

',\.  Put  a  third  |N*ncil  check  mark  aftvr  those  that  you  have  partially  read  by  sum- 
mar>'  or  by  skinuuing  thnmgh  to  get  the  main  |X)ints. 

4.  Put  a  fourth  jx^ncil  rh«»ck  mark  after  those  numbers  you  have  preserved  anc 
still  have  (MKssession  of  in  your  librar>'. 

Bulletin  191  Spraying  apples. 

*'      VM  The  mon»  im|N)rtant  insects  affecting  Ohio  shado  trees. 

197  Th<'  <*atalim  midge. 

VJS  Spring  manual  of  pnicti<^  in  ]*>(momic  Zodlogy. 

'•      '2ir2  RttHi)lK'rry  Byturus. 

2 It)  Spraying  machiner>'. 

22t)  uie  whrat  joint  worm. 

*•      232  Spray  cal(*nd:ir. 

'2'X\  Fall  manual  <»f  pnictice  in  I'>onomic  Zoology. 

'2'M  Flour  mill  fumigation. 

21H  Spraying  m:ichiner>'  ai^cessories. 

"      2.V)  Some  Ohio  birds. 

2.'V<  Inw't't  iK»st8  of  the  household. 

Cinuhir    \)'}  Apple  spraying  in  11N)S. 

112  ConumTriiil  apple  orcharding  in  Ohio. 

11. •»  Tho  (  hinrh  Bug. 

•*      I'M  <  lr:u*^h<»piM»rrt. 
.">.  An*  our  bulletins  .«tu(lici<*ntly  illustrati'd  with  photogniphs  and  drawingi? 
(i.  Pica^*  ^tat«*  bri«'f1y  on  th«*  ba<*k  of  this  shH>t  what  you  think  woukl  most  be 
to  mak«>  our  InillHins  n'lulaMc." 

Till*  la'^t  'A)  tuiiuvs  usiil  wfH'  doubt l«*ss  of  iiImiuI  the  sjime  average  quality  as  the 
of  the  .V»  men  intervieu<*«l  by  the  Rural  Survey,  but  the  first  hundred  were  undoul 
eilly  of  :i  higher  average  qiL-ihty,  aiid  reprf>.M'nte<l.  to  a  eonniderable  extent,  the  lead 
sfiip  in  <  Mii<»  aierii'ultun*.  .\t  first .  I  w:*^  iii<-lineii  to  sup|M>s«*  that  the  80  penona  w 
did  not  answer  my  letter  wi*n'  vi*ry  likely  ini»n*  ean'h'ss  and  iiwlifferent  than  thoae  w 
<lid  an«\%er.  and  that  if  1  Inul  hi'tinl  fnuu  all.  a  mueh  smaller  |M>rcentage  of  readen 
our  bulii'tin**  wnuKl  have  Imh'u  rtH^tnlM;  and  that  they  wen*  l<*ss  interested  in  them 
every  re?'|HM-?  than  tlios**  who  n*s|M»n<l<*<l.  f^xwh  a  sup|M>siti(»n  «»<»ms  hardly  warrant 
after  a  e<»nipan><on  of  the  n'?*ultH  obtain«il  with  thf<s<'  gottf*n  by  the  Rural  Surv 
the  ^•^ult^  of  the  two  Mudies  appn»aehing  eneh  other  very  elosi»ly.  Indeed,  it  appe 
that  I  ani  qiiiti-  tiiltv  uarrantiil  in  eoneludiiiK  that  the  70  |N*rH(>ns  anawmng  n 
fairly  typical  of  tin-  sti  who  did  not  n'^{M»nd. 
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The  Repori 

FoLLOwa:— 

No.orBunetio 

Received 

Read  throughout 

Read  partly  or  by 
Bummary 

Pre»er\ed  and  in 
Ubrary 

191                1 

47 

30 

4 

25 

m 

20 

8 

3 

7 

m           . 

22 

14 

2 

12 

202                 ' 

16 

10 

1 

8 

216                1 

45 

35 

3 

22 

2M 

35 

23 

4 

15 

232 

45 

35 

16 

20 

233 

28 

16 

10 

14 

234 

18 

4 

2 

4 

248                1 

36 

21 

4 

18 

250                ' 

45 

25 

6 

30 

253 

36 

22 

4 

18 

Cireakr            , 

, 

ftS 

34 

28 

■  1 

17 

112               ' 

44                 ' 

28 

4 

'                 23 

115               , 

35 

24 

3 

16 

137 

31 

20 

3 

17 

The  following  gives  the  titles  of  bulletins  or  circulars  and  remarks,  by  the  present 
writer: 

101.  Spraying  Apples.  Practical  bulletin,  introducing  western  methods  of 
spraying.    Summary  in  back  end. 

197.  Catalpa  Midge.  Bulletin  of  somewhat  technical  contents,  forms  of  damage 
first  discussed,  then  description,  then  life  history  and  habits.  No  general  summary, 
but  remedies  give  the  important  conclusions. 

198.  Spring  Manual  of  Practice  in  Economic  Zoology.  Intended  as  a  reference 
work  but  apparently  not  being  used  as  planned.  The  whole  work  is  a  summary 
constructed  on  a  distinctive  plan  of  its  own,  and  could  not  be  modified  to  any  other 
plan  without  losing  its  individuality. 

202.  The  Raspberry  Bji/Urus.  First  calls  attention  to  damage,  then  to  distribu- 
tion, description,  life  history  and  remedies.  No  summary,  but  the  important  con- 
clusion is  stated  in  paragraph  gi\'ing  remedies. 

216.  Spra>'ing  Machinery.  A  rural  engineering  bulletin  that  has  Ixn^n  oxcet^d- 
ingly  useful  as  an  aid  to  practical  enloinolog>'.  Ever>'  |)aragraph  is  a  summary  and 
as  \'ery  little  had  been  published  on  this  subject,  we  were  comix'lled  to  let  the  plan  of 
the  bulletin  be  the  outgrowth  of  work  with  the  sjx'cimens  handlrd. 

226.  The  >\Tieat  Joint  worm.  Discussion  of  dumagt^  first,  th(»n  life  history  and 
descriptive  matter  intermixed,  recommendations  at  end,  no  gcuieral  summary. 

232.  Spray  Calendar. 

233.  Fall  Manual  of  Priictice  in  Economic  Zoology.  Intended  as  a  ri'firn^nce 
work  and  seems  to  be  used  in  the  proper  way. 

234.  Flou;*  Mill  Fumigation.  A  smaller  edition  than  usual,  and  not  sent  to  all 
the  mailing  list.    A  brief  summary'  at  conclusion. 

248.  Spraying  Machinery  Accessories.  Another  rural  engincHTing  bulletin, 
each  paragraph  of  which  is  itself  a  summary  and  summarizing  cannot  go  further. 
Probably  the  plan  is  as  good  or  better  than  any  other  would  \)e. 

250.  Some  Ohio  Birds.  Wr  it  ten  e8|)ecially  from  t  he  economic  st  and|K)int .  Suni- 
mariiing  here  and  there  throughout,  but  no  general  summary  {)ossiblc. 

253.    Insect  pests  of  the  Household.     Each  article  is  a  sunmiary  of  the  most 
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important  fact«  known  about  each  innoct.     Tho  general  plan  is  quite  similar  to  that 
used  for  most  bulk*tins  on  this  subject. 

Circuhu*  95.  A  circular  setting  forth  some  rather  striking  spraying  results  in  an 
Ohio  apple  orchard. 

Circular  112.  Commercial  Appk;  Orcharding  in  Ohio.  Summary  of  commercial 
results  obtained  in  a  number  of  Ohio  apple  orchards  through  a  period  of  several  con- 
8ecuti\'e  years. 

Circular  115.  The  Chinch  Bug.  An  emergency  publication  issued  during  a 
summer  of  uncommon  outbreak. 

CircuUr  137.  GrnsHhoppcrs.  Descriptive  of  hopper-dozer  and  discusses  results 
with  same  and  criddle  mixture  in  case  of  a  local  outbreak. 

Twenty-nine  thought  tho  buUetins  sufficiently  illustrated  with  photographs  and 
drawings  againKt  kix  who  disagreed.  Some  of  the  remarks  made  in  this  connection 
were  as  follows: — "Not  all  of  them";  "Amply  so";  "Very  satisfactory";  "I  believe 
so";  "Somean*,  others  not  ";  "I  think  most  of  them  an'."  Four  said,  "I  think  so"; 
Others,  "Hardly;  illustrations  arc  always  most  acceptable";  "I  think  so,  but  better 
too  many  than  too  few";  "  For  the  average  perwm.  you  c*ould  well  further  illustrate"; 
and  a  number  of  others  ma<le  remarks  of  similar  tenor. 

Six  emphasized  the  inifMirtancc  of  the  summary,  four  of  them  expressing  a  pref- 
erence to  have  it  in  the  front  of  the  bulletin,  while  (me  believed  it  best  to  put  it  in  the 
back,  because  otlM^naise  it  encouragiHi  omitting  to  read  the  body-contents. 

\'arious  suggestions  u*en»  made  on  th<*  backs  of  the  letters,  most  of  which,  we 
supiMNted  we  ha<i  observetl  in  the  prefMiration  of  the  bulk^tins,  and  probably  could  not 
observe  much  better  if  we  tri<Ml  tlie  second  time;  e.g.,  <me  thought  each  bulfetin  should 
carry  an  index  and  table  of  c<mtents  in  the  fnmt,  and  n-ferred  to  bulletin  233,  the 
Fall  Manual,  as  an  example  of  defectiveness  in  this  n'H|x«ct .  If  he  rerei\'ed  a  perfect 
copy  of  this  bulletin,  it  has  a  ver>'  copious  index  which  he  may  have  overlooked  becauM 
of  its  Ix^ing  in  the  back.  One  fanner  who  said  the  entomological  bulktins  were  dot 
generally  rea<i  in  his  l<N*ality,  explained  why  with  this  sentence:  "Wheat,  hogs  and 
com  seem  to  Im»  all  tlK»  farmers  of  this  l<M*ality  think  alwut."  One  said,  "Don't 
send  to  farmers,  bulk'tins  intended  chiefly  for  entomologists  and  scientists."  MosI 
of  tl»e  ani*werH  iiidicate<l  that  tlie  writers  were  n'asonably  well  satisfied  with  the  buUe- 
tinH  :u4  pn^pan^l  by  us,  and  a  consi(kTabk'  fracticm  of  tlM*m  were  distinctly  commtmd* 
ator>'.  A  iiumlMT  were  wonk'd  ver\'  nimilar  to  this;  **I  ("ould  offer  no  suggpstiom 
for  U'ttering  your  bulk^tins,  iis  tlu'y  have  all  pn)ven  ver>*  interesting  and  instnirtivi 
to  ns*  by  Inith  rutn  an<l  Hulwtjuuv." 

TIh'  tliini  mi>th(Mi  by  which  1  ho|)e<l  to  obtain  sohm*  infonnaticm  as  to  the  com 
jMirsitivo  |M»pulariiy  of  our  difTcn»nt  bulletins  was  to  luiwrtain  tlie  number  of  coptei 
of  each  that  hml  l)«*(>n  distribute<l  during  t\w  past  six  >f*ars.  However,  owing  U 
c<>rtain  rli:iiiK('H,  1  am  obligiMl  to  n'ly  u|Mm  my  own  knowk^igi^  and  recollection  ii 
n'ganl  to  tin*  mz<*  of  tli**  difr«*n'nt  editions,  and  1  cannot.  tlM'n'fom,  be  \Tr>'  definitf 
At  no  tini«'  during  thr  pa>t  -^ix  yrars  has  our  n'gular  niailing  list  Ix'en  less  than  50,OQO 
and  it  is  at  pr«-N>nt  appn»\iniati>ly  (lO.iNM).  mi  our  n*giilar  edititm  for  the  run  of 
bulletin  i<*  (k.'i.iNN)  Tills  \%as  th«'  nuriilMT  run  of  bulletins  24S.  251,  253  and  circula 
137,  whil«'  7l>.(MM>  rnpirs  nf  '2'ii),  SuiM*  <  Miio  liinls,  wrn'  printed. 

TIh'H'  an*  not  nion-  than  I.4<1)  copies  of  No.  2."»<)  on  haml,  alxmt  2,5(K)  of  No.  24 
{Spraying  .Marhiiwry  Am  ssorie^  •  and  H)iiH'thinK  like  S(K)  of  N<».  251  (Wheat  Lef 
MifM'r\  uhili'  the  la-st  ropy  of  No.  '2X\  i  lb  usehold  Iii.>44>ctM  is  gt»iM»;  no  full  eiiitioQ  f 
any  bulk-tin  li.'u^  ever  Im'i'Ii  nion*  rapidly  exhausted  at  the  Ohio  station.  Of  rircull 
No.  I.'<7  ftlnisshopiwist  I,.'i<M)  an*  left.  That,  in  so  many  nwi*s,  tlie  excesh  of  5,0C 
bulk-tins  ovei  the  n'giilar  niailing  list  is  so  (|uickly  absorlMMl,  signifies  to  us,  posnibl 
wnmgly,  that  sons'lNMly  must  want  to  n-iul  tlM>m.  and  so  nmny  |Ms>pk'  would  not  wai 
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to  read  them,  unless  many  of  those  on  the  regular  list  were  reading  them  and  talking 
more  or  lees  about  them.  We  have  been  obliged  to  reprint  bulletin  No.  191  (Spraying 
Apples)  at  least  three  times,  in  editions  of  2,000  to  5,000  copies  each,  and  several 
hundred  copies  are  still  wanted  each  year.  Bulletin  No.  194  (Shade  Tree  Insects) 
has  been  reprinted  once,  and  I  think  twice.  So  far  as  I  can  recall.  Bulletin  No, 
197  (Catalpa  Midge)  has  not  been  reprinted.  The  Spring  Manual  of  Practice,  No. 
198,  has  been  reprinted  three  or  four  times.  I  think  No.  202  (Raspberry  Byturus) 
has  not  been  reprinted.  Bulletin  No.  216  (Spraying  Machinery)  has  been  reprinted 
at  least  twice  and,  perhaps  more.  The  \VTieat  Jointworm,  No.  226, 1  believe  has  not 
been  reprinted.  The  Fall  Manual,  No.  233,  has  been  reprinted  at  least  once,  and 
possibly  twice.  Several  of  our  circulars  have  been  reprinted  several  times.  I  am 
assured  by  our  mailing  clerks  that  the  entomological  publications  are  called  for  about 
as  frequently  as  those  from  any  other  of  our  station  departments.  The  Seasonal 
Manuals  are  said  by  them  to  be  in  constant  demand  in  the  horticultural  districts 
and  by  the  public  schools  of  the  state.  By  every  clue  that  I  have  been  able  to  follow, 
I  am  led  to  believe  that,  in  Ohio,  the  entomological  bulletins  are  quite  generally  read 
and  esteemed,  and  that  about  half  of  the  copies  mailed  are  not  destroyed,  but,  after 
being  read,  are  filed  and  kept  for  reference.  I  distinctly  recall  that  in  practically 
every  case  when  we  have  issued  an  important  bulletin,  we  have  received  soon  there- 
after, at  least  a  few  letters  of  appreciation  and  commendation  from  the  rank  and  file 
of  our  readers,  thus  showing  that  they  have  more  than  a  passing  interest  in  them. 

If  anyone  seeks  an  explanation  of  the  general  acceptability  of  our  publications  in 
any  formulated  plan  of  arrangment  of  the  subject  matter,  he  will  not  find  it;  for 
•  e\ery  publication  has  a  plan  of  its  own  which  differs  from  ever>'  other.  If  there  has 
existed  among  entomological  writers  any  written  or  unwritten  canons  regarding  the 
arrangement  of  their  matter  for  print,  we  are  obliged  to  plead  having  been  so  ignorant 
of  them  that  we  must  have  unconsciously  violated  them  in  everything,  or  nearly 
e>'erything,  we  have  ever  i^Titten;  and  I  think  many,  perhaps  most,  of  present-day 
entomologists  share  our  ignorance.  "We  "  and  "  our  "  in  this  report,  refer  to  the  Ohio 
entomological  staff,  for  whom  I  am  presuming  to  speak  in  reference  to  this  subject. 

The  position  taken  at  our  last  meeting  by  Mr.  Webster,  of  this  committee,  was 
correct,  and,  if  I  mistake  not,  has  been  occupied,  in  effect,  by  a  considerable  number 
of  our  members  for  a  long  time.  In  my  judgment,  the  arguments  that  sustain  his 
position  will  show  equally  well  the  futility  of  any  attempt  to  make  a  very  definite 
formulation  of  rules  or  reconwnendations  as  to  the  best  form  for  bulletins.  If  the 
writer  possesses  the  gift  of  ''editorial  gumption,"  his  bulk^tins  will  likely  be  read  and 
used,  while  if  he  has  not  acquired  it,  I  am  very  dubious  if  the  most  carefully  framed 
rules  for  construction  will  help  him  much. 

To  the  master-writer,  rules,  forms,  models,  examples,  precedents,  are  merely  general 
principles  wrought  into  more  or  less  concrete  forms,  and  his  work  is  guided  by  the 
flexible  principle,  never  hampered  by  the  cast-iron  rule;  while,  to  the  less  experienced 
writer,  the  model  is  apt  to  be  regarded  as  a  pattern  to  be  imitated.  That  each  ento- 
mologist may  be  enabk»d  to  adapt  his  writings  to  the  limitations  of  his  constituents, 
always  more  or  less  local,  he  must  be  practically  unlimited. 

In  several  of  the  departments  at  the  Ohio  Station,  lengthy  bull(*tins,  containing 
much  technical  and  tabulated  matter,  are  comlensed  into  short  circulars,  these 
going  to  the  complete  mailing  list,  while  smaller  editions  of  the  complete  bulletins 
are  issEued  and  sent  to  specialists  and  to  such  constituents  as  specially  request  them. 
We  have  adopted  this  plan  in  the  entomological  department. 

11.    A.   GOSSARD.' 
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Report  from  Iowa 

One  hunfirpfl  and  ninety-eight  rircubu-  lettrre  were  sent  out  December  4,  1913,  to 
names  select e<l  at  random  from  the  Station  mailing  list;  100  from  the  horticuhurml 
list,  9S  from  the  gcm^ral  ii^rt.  An  attempt  was  made  to  select  elder  names  from  the 
list,  but  some  people  had  not  reoei\'ed  any  entonwlogical  bulletins.  Ahbough  a 
stamped  en\-elope  was  enclosed,  only  46  replies  ha\*e  been  pecei\t»d  to  date,  December 
27,  1913. 

Wldlc  it  is  not  wisf  to  plare  great  dependence  on  so  few  replies,  these  are  given  in 
substance  for  what  they  may  be  worth. 

The  questions  adked  followf>d  closely  those  used  by  Prof.  H.  A.  Gossaid  in  Ohio, 
and  were  of  three  kinds:  yl  >  those  regarding  the  bulletins  sent  out,  (2r  suggestioiM 
for  impro\-ement,  and  '3;  regarding  essential  features  and  arrangement.  A  rteim^ 
of  the  repli«'S  follows. 

U)  The  data  are  best  pn'siented  in  tabular  form. 

Number  of  replies 46 

HulWins  n^amed  by 31 

Bulletins  not  retainwi 6 

Bulletins  not  received 9 

Of  the  31  answers  where  bulletins  ii-ere  retained,  16  replied  definitely  as  to  the 
amount  of  attention  given  individual  bulletins.  In  these,  data  are  given  oo  40  lral> 
let  ins  rece  i  vcd .  Eighteen  of  t  hese  «'ere  read  t  hroughout ,  33  read  in  part ,  by  suimiiAry, 
etc.,  sewn  were  not  read. 

In  general  it  appeared  that  approximately  five  sixths  of  the  bulletins  sent  out  wen 
retained.  (H  theMe  alK>ut  four  fifths  were  read  by  summary,  etc.,  although  toiiM 
peopk*  went  further  than  this,  and  about  one  half  of  the-  bulk^tins  were 
thrnughout. 

(2)  ]I«*re  tlie  question  wa/C  What  would  mo(«t  help  to  make  our  bulletins 
n*aiha»k-7 

TlH-n*  u-en*  in:iny  >uggr*jtif»n^;  a  few  thought  tlic  present  form  was  quite  suflficieiil 
Th«*  f*'at  urrn  mo<it  oft«>ii  r*uggr\it4Hl  were  bn*vity  and  siinplp  language.  ( Hbers  wante 
timf'ly  hulk'tins,  n^ufhing  tlM*m  wlH*n  the  insi^ct  wom  rau.«ing  danwge.  Other  suf 
gi't<tions  wpn*:  Hiirc  n'riMMlifs.  Miiall  bullet in.4,  uniff>nn  sixc  and  pk*nty  of  iUustratioo/ 
Orn*  iii.'tn  tliotight  hullftin.*(  ought  to  In-  Heruiatioii:d. 

(3t  \h'Tv  thr*  hy|M»thi'tir:i|  ♦nnMinu  put  wa-s:  Stipiw»Hi>  that  an  insect  is  botherii 
tin*  n-it?.  of  your  «'l..\.r.  wli:i»  an-  tin-  things  you  w:mt  to  know  alxiut  that  insect 
WIh'P-  in  :i  hulli'tin  A**  \*>m  Oiink  that  infonuation  imght  t(»  1m*  put? 

A."  •■\|i»«-fi-»i.  th<-  p  iin-iiy  u:is  nn»>t  (it->in-<i.  a«-«»onling  to  IS  n»pli«*!«.  Only  nil 
a^k*  •!  f'T  :i  hf*-  lii*tory  A*  ••!!••  «-\|»n'>'«*d  if.  1h*  waiitivl  to  know  "where  tlie  in.<<e 
earn*-  fn»m.  h»»\\  h^uii  i*  -f-t^*'!.  :tii«l  ulit-n-  it  wvw  t<i.  :u*  w**ll  :l<  liow  tog!i»t  rid  of  it.*' 

SniH-  n-pli*  *.  •M'i'iiMy  ur-'T'Tj  witli  mop'  rare.  iiidif'at«*«i  that  tl»»  writer  HTO 
iii/i  *l  tIh-  n«<f*-it\  i'..r  tu.-tkitiu  *un-  «»f  Thi-  in«^'«-t  rimii'nuNl.  ft»r  six  w:inte<i  a  lieseri 
timi  t.f  It  « »ii.-  :t-k«  '1  l'»r  .i  '  •  tn  inl  «i»  -.i-ripTion  ^f  tin*  iii-^M-t  at  thr  Mage  in  whi 
it  I.-  harmful.  :i  l»ri«f  ht*-  hi-»«ir\.  .\u*\  th«-  niiH-dy    * 

Only  <»ni-  iii-p<«>n  w"»*!r'i  t«»  kn'»u  tIh-  ftT«*«'t  on  th**  plant;  nw\  tin*  fa^-orablr  a 
unfav«iralil«-  rnn«liTi«»n*  aiTci-tinie  ihi-  in?-M't. 

Nt  w  n'^iinlini;  thr-  pn»|)i'f  pho-.-  f«»r  tht*  ^lUKlit-for  infonn.it ion.     The  front  p 
of  tin*  biilli'tin  r-'«-m«  •!  ?•»  U*  th«'  f.ivoiit«'  iMinitiun.  but  almost  :i>  many  said  it  roi 
littl«*  <litT(*n'iif^'.     <  Mh*  rhiiuiiht  ih<'  t  xM-ntial  information  should  bt«  placed  in  the  m 
eluding  i»<»rtion  a»  rh*-  •  iid.     Th*-  <ltMnand  for  a  sununary  waj»  giMieml,  hut  with 
decid«'d  pufon-n***'  f«»r  l'^  i">»iuon.  f\«fpT  fur  a  ('«»n>piruou.'«  «»iie. 
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Concluding,  it  appears  that  a  fair  proportion  of  entomological  bulletins  are  read 
and  preserved.  There  is  a  demand  for  brevity  and  simple  language.  The  essentials 
are,  from  the  standpoint  of  the  practical  man,  the  remedy,  a  brief  life  history,  and  a 
recognizable  description  of  the  insect. 

R.  L.  Webster. 
Report  from  Minnesota 
We  have  in  Minnesota  157,000  farms.     Our  general  mailing  list  of  regular  Station 
bulletins,  exclusive  of  extension  bulletins,  is  distributed  among  the  various  Di\'isions 
about  as  follows: 

Bulletins  upon  horticulture  and  forestr>' 4,750  addresses 

*•  *'     veterinary  science 4,500  " 

"  "     animal  husbandry' 5,500  '* 

"  "     agronomy  and  farm  management 5,750  '' 

"  "     agricultural  engineering 3,750  ** 

"  "     entomology 3,750  '' 

"  "     botany  and  plant  patholog>' 4,000  '* 

"     chemistry  and  soils 4,200 

Many  of  the  above  figures  represent  duplications  and  the  Station  bulletin  mail- 
ing list,  exclusive  of  the  Extension  Division,  is  probably  in  the  vicinity  of  15,000 
names,  and  practically  one-fourth  of  this  number  have  called  for  bulletins  upon 
Entomology.  Since  this  number  was  specifically  asked  for,  it  is  fair  to  assume  that 
the  entomological  bulletins  are  appreciated,  though  not  ne(;esaarily  thoroughly  read. 

Turning  to  another  class  of  literature,  more  elementary  in  language,  brief,  to  the 
point,  and  severely  practical,  namely,  the  Farmers'  Library  Bulletins,  issued  by  our 
Agricultural  Extension  Department,  we  find  there  is  a  mailing  list  of  approximately 
40,000  addresses  in  Minnesota  (about  45,000  all  told)  representing  approximately 
26  per  cent  of  the  farmers  in  Minnesota.  This  list  naturally  includes  the  regular 
Station  list.  Judging  from  the  inquiries  amongst  recipients,  from  obscrv^ations  at 
the  State  Fair  and  from  the  demand,  as  well  as  from  the  nature  of  the  publications, 
as  above  indicated,  it  is  safe  to  conclude  that  these  bulletins  are  more  generally  read 
and  understood  than  those  on  the  regular  mailing  list,  which  fact  might  be  regarded 
as  a  suggestion  for  simplicity  and  directness  in  the  preparation  of  all  of  our  bulletins 
intended  primarily  as  aids  to  the  agiicultural  classes. 

The  follow^ing  we  obtained  from  our  Bureau  of  Farm  Economics:— Out  of  1C7 
farms  visited  in  a  cut-over  timber  coimtr>'  by  our  men,  recently,  26%  received  our 
Extension  or  Station  bulletins  and,  in  a  farming  county  of  the  Red  River  Valley, 
out  of  203  farms  visited,  34^o  received  Station  or  Extension  bulletins, — the  latter 
being  in  an  agricultural  district— slM)wing  a  little  rise,  as  one  would  expect,  over  the 
cut-over  district. 

In  November,  1911,  we  published  a  Farmers'  Librao'  Bulletin,  about  40.000 
copies  of  #23,  dealing  in  a  simple  and  elementar>*  way  with  some  of  our  most  in- 
jurious insects  and  their  control.  This  issue  wa*^  exhausted  long  ago,  and  there  is 
evidently  a  demand  for  infonnation  in  this  line,  since  we  have  been  asked  by  the 
Dir«»tor  of  the  Extension  Division  to  prepare  copy  for  a  reprint. 

Turning  to  another  class  of  our  constituents,  namely,  the  State  Horticultural 
Society,  with  its  3,000  odd  members,  it  is  safe  to  say  that  they  make  much  more 
intelligent  use  of  our  bulletins  than  the  general  farmer;  and  the  results  secured  by 
Mr.Gossard  in  Ohio  and  reported  by  him  would  probably  be  duplicated  in  Minnej«)ta. 

However,  under  favorable  circumstances,  it  is  very  evident  that,  so  far  as  our  con- 
stituents in  the  various  states  are  concerned,  out  of  a  mailing  list  of  40,000,  not  ono 
in  10,000  read  everything.  Even  the  better  educated  of  the  recipients,  while  they 
ouiy  ^anoe  over  our  publications  casually,  seek  only  what  they  need,  what  fits  their 
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individual  ra«c,  and  the  remaining  information  is  generally  wasted.  The  evidence 
wo  have  at  hand,  points  clearly  I  bt'Iieve,  to  definite  features  which  should  character- 
ize the  construction  and  use  of  entoniological  bulletins.  I  think  I  was  practically  in 
acconi  witli  vieu-s  expn^ssed  by  Mr.  Welwler  of  this  Committee,  last  >'ear,  when  I 
stated  in  an  address  given  in  Wasliington  in  IX'cember,  1011,  that  I  believed,  as  a 
general  thing,  that  "bulletins  treating  of  some  destructive  insect  should  contain 
first  a  brief  popular  description  of  the  inject  and  its  work  (pUcing  the  account  of  ita 
work  first,  for  the  fanners'  benefit)  using  drawings  and  photos  generously;  and, 
secondly,  following  the  above,  remedial  and  pmwntive  nx^thods.  All  this  should 
be  in  Md-facol  type  and  should  be  in  a  form  attractive  Ui  the  aye.  Following  this, 
which  repn*Nent8  essential  {xunts,  of  course,  fnmi  the  farmers'  standpoint,  may  well 
come  an  account  of  tlw*  work  in  detail  in  ordinary  type,  using  whatever  illustrations 
are  necessarj*  and  availabk?, — tlie  more  tin?  Ix'tter,  if  tliey  ore  pertinent.*' 

It  is  evidt  nt  to  nie  and  1  beliew  to  most  of  us  that  a  large  |icr  cf*nt  of  entoniologieal 
bulk^tiiLs  Hont  out  cm  tlie  n'gtilar  Station  mailing  lists  are  wasted  and  repn*9ent  the 
misuse  of  money.  To  b<»  sun»,  they  convey  to  the  recipients  over  the  state  the  idea 
that  \hn  Entomological  I>epartment  is  doing  something  although  the  hard-headed 
farmer,  in  finding  the  bulk>tin  uninteresting  or  unattractive,  might  form  a  wrong 
opinion  as  to  tlie  nature  of  the  activity. 

Is  it  not  a  fact  that  the  best  use  to  which  the  entomological  bulletins  are  put  is  in 
answering  questions, — that  is,  in  lieu  of  writing  letters,  questions  asking  specifically 
for  help  in  connection  with  some  insect;  and  if  this  be  a  fact,  does  not  the  situation 
call  for  brevity  and  simplicity  of  expression  and  indicate  a  demand  for  popular  cir- 
culars and  k*aflets  ratlier  than  k^ngthy  bulk'tins  upon  the  part  of  those  who  wouk 
b(*st  serve  the  agricultural  classes? 

F.  L.  Washburn. 

On  iiu)ti<in  tlu»  report  was  ftcoepto<l  an<l  ordered  to  In?  file<l  with  th< 
Seeretary. 

Mr.  S.  J.  Hinter:  I  think  that  .*<onie  action  should  be  tiiken  oi 
the  MiKK«*'**ti()n  nia<le  by  the  Kxecutive  (\>mnutte<^  concerning  th 
publication  of  annual  notes  on  insects  and  I  would  like  to  move  tha 
it  is  the  sen.M*  of  tlie  nutting  that  these  notes  .should  be  publishotl  i: 
the  manner  in<licat(Hl  in  the  report. 

This  motion  was  se<M»n<h*<l  an<l  carrie<l. 

pRKMDKNT  P.  J.  Parrott:  W(»  will  uow  -take  up  the  report  i 
the  sjx-cial  committee  which  was  a))pointed  to  con.*«ider  the  publicntio 
of  economic  literature  and  which  will  be  given  by  Mr.  W.  E.  Brittoi 


Ki:i»<H<T  Hi    CoMMrni:!:  n\  CONTlNriM;  TIIK  lUHLKXiRAPHY  c 
AMKKK  AN   B  <  »N()M1( '  KNTOMOIAH.Y 

Tlif  Hiblio^niphy  of  Aiii«Ti<-.*i(i  M4'niiniiiii>  Kntomology.  formerly  publishetl  by  t! 
I'liitnl  Sf;it«-s  I)i*p:irtiii<'nt  of  Agriniltun'.  hiv*  prov«"<I  not  only  e\ln»mely  usefi 
but  :iiiiii**<t  iiiiii>tM>ii»ubl<*  to  hII  \%t»rk«'rr«  in  applM-^i  ontotnoloKv.  All  n*gn»t  that 
Miiv*  di'*«-oiiMiiu<-ii  Atthoiiich  till*  riuittt-r  wiv**  nM-«*ntly  c«>nsiden*d  by  the  fedei 
nuthoriiH-s.  iio  favomblc  urtion  liii.»«  U-^'n  taki'ii 

.\»<  It  ha>  kH>«*ti  -iiisiei-hti'd  that  thin  AsHMiatioii  iimtinuc  the  Hiblk>graphy,  Pit 
d«'nt   I'rirrott  ap|MMrit4'«l  this  <i>iiiinitti'«>  to  gnthcr  data  n'lating  to  the  subject,  1 
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consideration  at  this  meeting.  As  it  has  been  a  short,  period  of  time  (only  a  few 
weeks)  in  which  to  investigate,  this  report  must  necessarily  be  incomplete;  yet  it  is 
hoped  that  it  may  be  sufficiently  comprehensive  to  enable  you  to  act  intelligently  in 
this  important  matter. 

Statistics  of  the  Bibliography 

The  Bibliography  of  American  Economic  Entomology  was  published  in  eight 
parts,  altogether  containing  1,318  pages,  12,655  citations,  and  is  complete  up  to  Jan- 
uar>'  1,  1905.     Since  then  no  indexing  has  been  done. 

The  Bibliography  was  printed  in  10-point  tj-pe,  the  type  bed  of  the  page  measuring 
4i  X  7i  inches  in  size.  Part  VIII  contained  111  pages,  1,882  citations  (or  an  average 
of  16.4  per  page)  and  there  are  41  lines  per  page.  It  has  an  index  of  20  pages  set  in 
6-Ix)int  tj7)e. 

Plan  for  Continuing  the  Bibliography 
In  view  of  the  fact  that  the  Bibliography  of  American  Economic  Entomology'  is 
extremely  useful  to  every  applied  entomologist;  that  its  special  field  has  not  been 
covered  by  any  subsequent  work,  and  as  a  consequence  almost  every  economic  ento- 
mologist is  forced  to  maintain  a  more  or  less  complete  special  catalogue  (which  can 
be  covered  more  sati^actorily  in  a  general  bibliography)  and  as  a  result  there  is 
throughout  the  country  much  undesirable  duplication  of  easily  avoided  clerical 
work; — this  affects  not  only  entomologists  throughout  the  country,  but  also  the 
workers  in  the  Bureau  of  Entomology,  and  owing  to  the  larger  force  employed  there, 
this  compilation  will  be  more  useful  in  the  Federal  Bureau  of  Entomology  than  to 
any  other  similar  group  of  entomologists; — the  members  of  this  committee  are  most 
strongly  of  the  opinion  that  the  work  should  be  published  by  the  general  government, 
or,  if  that  be  impossible,  the  citations  should  at  least  be  assembled  and  indexed  in 
the  Bureau  of  Entomologj'. 

The  committee  recommends  that  if  other  means  fail,  the  American  Association  of 
Economic  Entomologists  continue  this  Bibliography;  that  a  carefully  selected  index- 
ing committee  or  board  be  appointed  to  ser\'e  without  compensation,  to  consist  of 
five  members,  who  shall  Ik*  charged  with  the  preparation  of  the  manuscript. 

This  committee  also  recommends  that  the  first  issue  (Part  IX)  cover  the  ten-year 
period  fmm  Januar>'  1,  1905,  to  Januar>'  1, 1915;  tliat  it  be  printed  in  a  fonn  similar 
to  earlier  numbers  and  under  the  direction  of  the  editorial  board  of  the  Journal  op 
E<'ONOMic  Entomology.  Such  a  publication,  including  text  and  index,  will  prob- 
ably contain  not  more  than  350  pages,  and  should  be  sold  at  such  a  price  that  the 
early  sales  will  about  cover  the  cost  of  publishing. 

Probable  Cost  of  Publishing  Part  IX 
The  cost  of  printing  Part  IX  de|M»nds  primarily  u|K)n  the  num'oer  of  citations. 
Part  VIII  contains  1,S82  citations,  or  an  average  of  374  jwr  year,  for  the  five-y(»ar 
period  ending  Januar>'.l,  11K)5.  There  has  pn)bably  been  a  substantial  increjise  since 
then,  which  cannot  be  accurately  estimatwi,  but  allowing  for  600  jkt  year  or  a  total 
of  6,000  citations  for  the  ten-year  |>erio<l,  the  text  would  contain  not  mon*  thim  liOO 
IMiges,  if  set  in  10-point  t^^)e,  with  two  lines  for  each  reference.  The  index  would 
not  make  over  40  pages  in  6-point  type.  If  there  are  more  than  6,000  refcn^nces, 
the  book  would  l)e  larger.  If  there  are  only  5,000  refen»nces  the  text  uill  make  about 
250  pages. 

The  approximate  cost  of  publishing  has  been  variously  estimated  at  fn>m  $475  to 
$550  depending  upon  the  t^^>e  use<l.  Tht^se  figures  include  jiaper  and  press  work 
and  are  based  on  an  edition  of  1,000  copies. 
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Plan  for  Financino  the  BiRUoctRAP^r 

As  tho  AH8ociation  has  at  pn'H<*nt  no  fund  adc^quatc  to  defray  tho  cont  of  such  a 
publication,  the  committee  rocdmniondH  that  Part  IX  bo  sold  to  all  who  dmire  it, 
at  such  a  priro  that  th<»  amount  obtained  from  the  i»arly  sales  will  nearly  cover  the 
cost  of  tho  wholo  otlition,  leaving  tho  proroods  of  later  sales  to  aid  in  publishing  future 
issues  of  the  Biblio^n^phy  or  similar  works.  According  to  the  list  of  1912,  this  As- 
sociation Itas  an  American  motnb<*rship  (both  active  and  associate)  of  328,  and  54 
foreign  momlH^rs.  A  good  proportion  of  American  moml>er»,  as  well  as  a  few  foreign 
meml>er8,  will  doubtless  purchase  the  Bibliography  either  for  private  use  or  for  their 
department  libraries  and  some  will  take  a  copy  for  each.  Many  institutions  and 
largo  libraries  will  siut»ly  purchase  one  or  more  copies  hit  or. 

This  conmiittee,  therofon%  rocoiiimonds  that  after  the  manuscript  has  been  pre- 
panni,  the  .Secretary'  of  this  Associaticm,  thmugh  correspondence  and  by  means  of 
a<ivortis<'mont8  in  tho  JornsAL  or  elseifkhere,  obtain  advance  ordiTS  for  Part  IX 
of  tho  Bibliography  at  a  pri(*<',  do|)ending  on  the  cost  of  publication  and  upon 
tho  numl)cr  of  advance*  suliscript ions,  to  l>e  fixvil  later  by  the  editorial  board  of 
tho  JorRNAL,  which  slKmld  also  Iw  given  authority  to  decide  on  all  details  of  pub- 
lixliing  tho  Bibliogniphy  not  otherwist*  covered  by  this  rejwrt. 

Tho  monil>ors  of  this  committ(*o  have  kmiwn  for  some  time  of  the  manuscript 
Cataloguo  of  tho  Descrilxnl  Tniiisformation  of  .American  liOpidoptera  pre|)ared  by 
Mr.  \.  N.  ('au<loll.  Wo  loarn  that  thon»  is  no  prosjM^ct  of  its  b«nng  published  by  the 
govoninit*nt.  and  it  hris  lM»<»n  suggested  that  this  also  may  be  undertak(*n  by  tlie 
Ass(»ciation.  The  work  w<»ul<l  (Mimpriso  alxnit  tMN)  p:iges  and  can  l>e  printed  in  an 
edition  of  'A)0  copies  for  a^Miut  $1,2(¥).  If  this  organisation  would  become  respon- 
Hiblo  for  th*'  pri>j<vt.  this  groat  aid  to  economic  workers  could  Im»  sold  for  a(M>ut 
$t>  |MT  copy  with  a  very  fair  pros|MM>t  that  tho  (»rganizati<m  would  r«*«*t)Up  exiienw^s, 
or  ni':irly  sn,  with  tin*  sjiio  of  2tK)  <M»pi<»s  within  a  y<'ar  of  issue.  In  viow  of  the  gr(*ai 
value  of  tho  work  to  our  nn'mlnTs  and  tho  pn*stigo  incident  to  its  publication,  we 
iM'licvc  this  a  highly  dcsirabh*  lino  of  activity  f<ir  tho  .\s««M'iat ion.  We,  thori»fore, 
ro<*(>iiiniriiii  that  the  ^tiitoria!  iMiani  U*  authoriztnl  to  arrange  f<»r  its  publication 
if  found  dc*«irablo. 

.Mi  of  which  in  p'siMM't fully  submit titl: 

W.   K.   Brittox,  Chairman. 
K.  P.  Fklt. 
J.  J.  Davis. 

Commithr. 

Mr.  \N .  K.  HurnoN.  I  woiiM  rrc<»ipiiien<l  that  if  thrro  is  time  to 
<Ii^oii^^  tlii>  iiuittrr  it  ini^ht  Im>  \\r\l  to  <!<>  so  now,  hut  that  final  action 
on  tlif  nport  Im'  <i«-layo<l  in  onler  that  tin'  nirnilM»rs  may  havr  an 
tijiportunity   to  (•on>i<lrr   it    tliorou;^lily. 

-Mk.  .1.  M.  Ali»I{I«  h:  Mr.  .1.  J.  l)avi>.  a  iimmiiImt  i»f  this  conunittce 
\\a-  nt»t  ahlr  to  attrnij  thi>  n  ntiim  hnt  a>koil  wv  to  say  that  ho  wai 
vory  tinich  in  favtir  «>f  tho  pnhlir.itinn  of  th«'  hiMitijrraphy  of  ooonoinii 
ontnni«»lnt:y  Ky  tlit*  .V^-Mxi.ition  iiiul  I  am  >tin'  that  \\v  wouhi  endow 
that  jKirt  nt*  till-  iop«»rt  if  lit-  wrrr  prr-mt. 

-Mu.  \N  .  < '.  ()*K\nk:  I  wonM  liko  to  iiupiin- tiir  roaxms  for  iloferrini 
the  jiiililic'ition  of  the  hihlitt^raphv  tmtil  tho  oomplotion  of  the  ten 
year  p«Ti<Hi.  rathor  than  guin^j  aiioa<i  witli  it  f«»r  a  fivt^year  period 
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I  believe  that  there  is  urgent  need  of  having  the  bibliography  pub- 
lished and  I  would  personally  be  in  favor  of  having  the  matter  covered 
by  the  first  five-year  period  published  as  soon  as  possible. 

Mr.  W.  E.  Britton:  The  only  reason  is  that  it  is  rather  more 
convenient  to  have  the  bibliography  bound  in  volumes  covering 
five  or  ten  years,  and  as  it  will  take  a  year  or  more  to  prepare  the 
matter  for  publication,  we  thought  that  a  single  volume  would  cover 
the  ten-year  period. 

By  general  consent  action  on  this  report  was  deferred  until  a  later 
session. 

President  P.  J.  Parrott:  An  amendment  to  the  constitution 
has  been  proposed  and  is  printed  in  the  program.  It  is  necessary 
that  a  committee  be  appointed  to  consider  this  matter  and  report 
later  in  the  meeting.  I  will,  therefore,  appoint  the  following  members 
to  serve  on  this  committee:  Mr.  W.  E.  Britton,  Mr.  Franklin  Sher- 
man, Jr.,  Mr.  S.  J.  Hunter. 

President  P.  J.  Parrott:  Is  there  any  further  business  to  be  taken 
up  at  this  time? 

Secretary  A.  F.  Burgess:  I  have  a  letter  from  Doctor  Howard  in 
regard  to  the  report  of  the  committee  on  policy  of  the  American 
Association  for  the  Advancement  of  Science  with  reference  to  the 
places  of  holding  future  meetings,  and  it  seems  well  to  bring  this 
matter  up  at  this  time  so  that  the  proposed  arrangements  can  be 
considered  at  this  meeting. 

Extracts  from  Minctes  of  Committee  on  Poucy 
November  17,  1913. 

"A  discussion  as  to  the  future  meetings  of  the  Association  was  taken  up  and,  on 
motion,  it  was  resolved  to  recommend  to  the  next  General  Committee  that  Toronto 
be  selected  for  the  convocation  week  meeting  of  1915-1916. 

**It  was  resolved  that  efforts  be  made  to  hold  large  repreaentxitive  convocation 
week  meetings  at  four-year  inton-als,  the  first  to  be  held  in  Xew  York  in  191(>-1917 
and  the  second  in  Chicago  in  1920-1921. 

"The  Permanent  Secretar>'  was  ordered  to  report  to  the  affiliated  societic^s  that 
the  Committe  on  Policy  has  under  consideration  the  advisability  of  meeting  in  1917- 
1918  at  Columbus,  Urbana  or  Cincinnati,  in  1918-1919  at  Boston,  and  in  1919- 
1920  at  St.  Louis  or  Nashville. 

**0n  motion,  the  Permanent  Secretary  was  instructed  to  inform  the  affiliated 
societies  that  the  Committee  on  Policy  has  n»commend(»d  that  efforts  be  nuule  to 
hold  large  convocation  week  meetings  in  New  York  in  1916-1917  and  in  Chicago 
in  1920-1921,  and  to  inform  the  affiliated  societies  that  he  has  been  instructed  to 
forward  this  information  that  the  societies  may  plan  accordingly." 

I  might  saj*^  in  connection  with  this  matter  that  a  number  of  mem- 
bers have  suggested  to  me  that  this  plan  provides  for  no  meetings 
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in  the  (Mty  of  Washington.  It  has  also  been  suggested  that  as  it 
is  the  policy  of  the  Association  of  Agricultural  Colleges  and  Experi- 
ment Stations  to  hold  a  meeting  in  Washington,  D.  C,  every  other 
year,  that  this  Association  might  think  it  advisable  to  meet  occa- 
sionally with  the  Association  of  Agricultural  Colleges  and  Experiment 
Stations  in  Washington  in  order  to  give  the  Washington  member? 
and  other  members  who  desire  to  go  to  Washington  to  consult  libraries 
and  museums,  a  better  opportunity  to  visit  that  city. 

C)n  motion  the  Chair  was  authorized  to  appoint  a  committee  to 
consider  this  matter  and  report  at  the  last  session. 

The  following  conmiittee  was  appointed:  Mr.  H.  T.  Fernald,  Mr. 
T.  J.  Headiee,  Mr.  Gleim  W.  Herrick. 

At  the  session  on  Fridaj'  morning,  January  2d,  the  closing  business 
of  the  meeting  was  transacted. 

PiiEsiDENT  P.  J.  Parrott:  I  wiU  now  call  for  the  report  of  the  Com- 
mittee on  Amendment  to  the  Constitution. 


KK1H)HT  OFTHK  TOMMirrKE  OX  THE  C'ONSTITITION 

(\>n«id<'ring  that  th<»  Araociat i<in  n<»w  has  two  vi(M»-pn*t«ul«'iit«,  one  of  which  pre- 
Bidm  ovtT  thu  (MTtioii  of  Hortirultuml  liiH|MH*tion  and  \\w  other  over  the  Boction  of 
Apiary  InsiMM'tion;  that  in  the  a)>mni<*<'  of  tlie  Pn'Hident  thf>re  is  no  regular  officer 
to  pn^Hidc  over  the  genfral  iiuM'tinK  if  l)<'ld  at  the  hmuv  time  &<  the  section  meetings; 
and  that  it  i^  <>ft(*ii  iiii|M»H8iblc  f<»r  all  of  the  ot!ieer»  to  l>e  pn'H4*nt, 

Tlirfffon*.  the;  eoinn)itt<H*  n'romniemis  the  adoption  of  the  pn>|N)HfHl  amendment 
to  thf  (Constitution  i%n  puliii^htni  in  the  pn»Krani  proviihrnc  fi»r  "one  vire-pre8id(*nt 
and  an  ]wlditi<mal  vi<*<'-pn'Mid«*nt  f<»r  vach  wM'tion.'' 

Whili*  th<*  ronunitt<*<*  waH  e<»nHiderinR  th(>  ani<>ndiiH>nt  to  the  CouMtitution,  it 
al*(o  t«H»k  up  th*'  ({ucstion  of  tin*  hy-hiWH,  ('M|KM'inlly  nicaniing  the  du(*8,  and  t>eg9 
Iravi*  to  sul)niit  tht*  fnllowinff  for  futun*  ronsidrrat  ion : 

Th«»  roniiiiitt<*<>  HtiKK<»?«tM  that  Iw^icinninK  with  XUv  year  llUo.  the  annual  due«  he 
inrn'a^MHl:  that  th«'  dii<"«  i>f  ai'tiv<>  nimdMTs  Im>  rnini'd  to  two  dollam  ($2.00)  and 
ihttsi*  nf  :i.-4s<M'iat<>  niciiilMTs  to  on**  dollar  f$I.(K>'.  This  n<»<'<»?witat«'?»  an  anu^ndment 
to  tlif  hv-l.'i\\>  whii-h  raiihot  In-  ari««i|  ti|Nin  at  this  niiH>tinK,  hut  the  (*«)!nmitte(*  reeoni- 
uh'IhN  that  tli«'  Sivn'tary-Tn-Jwurrr  Im«  iii.htrurtiil  to  puMi**h  a  not  in'  of  this  ehanfQB 
in  M*a»«im  h»r  a''tit>n  at  tlio  n<*\t  annual  iiHi-tiim. 

W.    K     HlUTToN, 
S.  J.  Hi  NTKH, 

FitvNKi.iN  Shkkman.  Jr., 

CommiKrf, 

Mk.  K.  p.  Fklt:  I  iiiovi*  that  tht-  nTinninrtidatitnis  of  theconmiittee 
Im'  :i«lf»ptrd. 

Mh.  ( *.  (loi{iM>\  Hkwiit:  I  >Im>uI<1  likr  t«»  >«M<»nd  that  motion 
l»ut  think  it  ^hnui«l  !»«■  tiijuh-  «-l(\»r  that  tin*  vi<M--prrsii|«'uts  who  pre- 
b'ulr  oviT  tlj«*  >rctiiiu-  ^lnuild  1m*  df'^ijjiiatrd  -n  that  tlnTi*  will  l>e  no 
mi>uiidtT>taiiiliii^. 
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President  P  .  J.  Parrott:  I  think  that  this  is  implied  in  the  report 
and  unless  there  is  objection  the  vice-presidents  will  be  designated 
SO  that  there  will  be  no  misunderstanding  as  to  the  sections  over 
which  they  will  preside. 

Mr.  H.  T.  Fernald:  I  would  like  to  ask  whether  one  vice-president 
for  the  general  Association  is  likely  to  be  always  sufficient.  I  recall 
at  least  one  meeting  at  which  at  the  last  moment  we  foimd  that  one 
of  the  vice-presidents  was  unable  to  be  present.  If  we  had  not  known 
before  that  the  president  could  not  be  there  and  if  we  had  not  a  second 
vice-president  we  would  have  been  without  a  president  pro  tern.  It 
is  merely  a  question  of  whether  or  not  more  than  one  vice-president 
for  the  general  Association  might  be  advisable. 

Secretary  A.  F.  Burgess:  It  seems  to  me  that  the  number  pro- 
vided for  in  this  amendment  will,  except  in  extreme  emergency,  be 
sufficient.  At  the  St.  Louis  meeting  a  number  of  years  ago,  only 
one  officer  of  the  Association  was  present.  That  happened  to  be 
myself,  who  was  Secretary  at  that  time.  But  the  late  Dr.  James 
Flet<?her  was  called  to  the  chair  to  preside  and  we  had  a  most  enjoy- 
able meeting,  and  I  think  if  such  emergency  should  arise  again  we 
would  probably  get  along  as  nicely. 

Mr.  E.  p.  Felt:  It  seems  to  me  that  if  the  president  and  vice- 
president-at-large  were  both  absent,  the  first  sectional  vice-president 
could  call  the  meeting  to  order  and  complete  the  organization. 

On  motion  the  report  of  the  committee  was  accepted  and  its  recom- 
mendations adopted. 

President  P.  J.  Parrott:  I  will  now  call  for  the  report  of  the  com- 
mittee on  Publication  of  Economic  Literature. 

The  report  which  was  presented  at  the  first  session  was  read  by 
Doctor  Britton  and  at  the  suggestion  of  Doctor  Felt  the  part  of  the 
report  concerning  the  publication  of  the  bibliography  of  economic 
entomologj'  was  considered  first. 

Mr.  W.  M.  Wheeler:  I  would  like  to  inquire  if  it  is  to  be  the 
general  policy  of  the  Association  to  go  into  the  publication  of  ento- 
mological literature. 

President  P.  J.  Parrott:  I  do  not  think  so.  The  question  to  be 
considered  is  in  regard  to  the  publication  of  the  bibliography. 

Mr.  W.  M.  Wheeler:  As  I  understand  it,  the  recommendaticms 
of  the  conmiittee  are  made  in  case  the  government  will  not  uiuUt- 
take  the  publication  of  the  bibliography.  It  occurs  to  me  that 
there  are  other  alternatives.  It  is  the  function  of  many  acadonMcs 
and  scientific  institutions  to  i)ublish  pajicrs  that  camiot  be  handled  by 
Journals,  and  it  seems  to  me  that  it  might  be  worth  while  to  see  whether 
this  paper  could  not  be  published  by  some  of  these  institutions.     I  am 
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jHTsonally  vrry  iM'>sin»isti('  about  tin*  i^uhliration  of  such  paper?  in  the 
hofM*  of  gcttinfi:  bark  th('  c<»t  of  xlw  publiration.  <  )ur  smaller  Journals 
find  it  (iifliouh  to  escape  a  lirfirit  at  tlu*  end  of  the  year.  I  think  we 
uu^ht  to  hi»  very  oan-ful  aliout  attcntptir^  the  publieation  of  large 
works  which  n>ijcht  involve  the  finanees  of  the  Association. 

Mk.  W.  K.  Brittox:  It  s<H*n»s  very  difficult  to  get  any  one  to  pul>- 
lish  this  bibliography.  The  Depart nent  of  Agriculture  at  Washington 
takes  the  staml  that  the  Ex]HThmni  Station  Record  already  covers  the 
field  and  that  it  is  n<»t  desirable  to  duplicate  the  work.  I  do  not  know 
that  this  is  a  part  of  tin*  general  ptilicy  for  this  Association  to  begin 
publications.  It  is  believed  that  we  could  have  the  nianuhcript  pre- 
paretl  and  secure  enough  atlvance  subscriptions  to  the  publication  so 
tliat  we  wtudd  be  warrante<l  in  having  it  printe<l. 

Mk.  <  \  <;nni)oN  Hkwitt:  Would  it  not  be  l»etter  for  the  Association 
to  fir>t  un(hTtake  the  preparation  of  the  manuscript  without  making 
advance  arriiugen  ents  in  regard  t(»  publication.  It  would  then  be 
IN><«>ible  tt»  negotiate  with  son'e  of  the  institutions  as  suggested  by 
Doitor  Wheeler,  with  a  view  to  seeing  whether  they  wouhl  l>e  willing  to 
pulfli-h  it.  In  ca>e  they  wouhl  not.  we  could  take  up  the  matter  of 
publi«*hing  it.  i)Ut  bef(»re  the  A>sociation  commits  itself  to  publication 
I  think  that  we  should  be  certain  that  we  will  not  be  in  a  pa<«ition  to 
lo«-e.  that  i-*.  w«»  *ihould  be  sun*  <)f  having  enough  a<lvance  sub.scriptionA 
to  I'oviT  the  ct»>t  t»f  publishing.  We  have  now  become  incor|M)rated 
and  tin-  whole  Association  wouhl  be  more  or  h»ss  re.^|)onsible  for  the 
t»blig:itii»ns  incurred. 

Mit.  W.  K.  Hhitton:  I  think  the  views  of  Doctor  Hewitt  an»  ver>' 
•^iipjiar  to  tliu-e  entertained  by  the  connnittiH*.  except  that  we  would 
iKit  w  i-h  to  j»repare  the  n>anu^c^ipt  unless  there  was  a  general  sentinent 
in  tlif  A— <ri:itii'n  fav«»ring  it-^  uitiu'ate  publicati(»n.  We  wouhl  like 
to  li:tvr  ti.«*  work  all  d<>n«-  by  the  Bureau  of  Kntomoh)g>',  if  this  is 
jio^^^ilijr.  but  in  ca-e  it  cannot  be  done  in  that  way  it  will  Im»  nec<»ssary 
to  takr  it  ui»  by  a  nundur  of  n  en  coojreratively.  and  this,  of  course, 
will  in\olv«-  a  tren  i*iidous  airount  of  work. 

Mil.  <  .  <Ioi{iM>\  llKwrri:  Ha-  the  I)epartn*ent  of  Agriculture 
•  l«tinit«'ly  n  fuM-d  !«»  imdtrtakr  thi-  work? 

Mi{  \N  .  v..  Bkiimin:  ldi»not  kii«>w  that  tliey  have  d(*finitely  n*fusetl, 
I. lit  til*  \  »lo  isol  talk  viTv  «  nroiiranini:  conc«Tning  it.  We  hope  that  the 
l)f|;aitii  tilt  will  act  favorably. 

Mi(  < '.  <Mii{iin\  llKwrn  Would  it  not  b«*  l»e-t  t«i  definitely  ai>- 
proaiji  tlif  Ib-parint-nt  tir-t  anij  find  ^ut  wln'ther  it  will  or  will  not 
jiubli-li  thi*  bib|ioirraj»li>  ?  If  a  innativr  reply  i>.  given,  then  I  think 
lh«-  A--«  rialion  r<  idd  l.ik*-  up  Mh-  <|Ui--lion  of  ii«»  preparath>n.  Aftei 
it  i-  pn-pared  the  n  attrr  of  j»ublicati«ni  could  In*  taken  Up  with  othei 
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institutions.  I  think  this  would  be  the  safest  poHey,  and  it  seems  to 
me  the  most  desirable. 

President  P.  J.  Parrott:  Something  has  already  been  done  with 
reference  to  approaching  the  authorities  for  the  purpose  of  securing 
this  publication.  In  case  of  complete  failure  this  provides  for  the 
Association  to  do  the  publishing. 

Mr.  E.  p.  Felt:  From  my  viewpoint  I  regard  the  bibliography  of 
economic  entomology  as  exceedingly  useful  and  as  a  business  proposi- 
tion I  believe  that  practically  every  important  entomological  office  in 
the  coimtry  could  afford  to  pay  $10  a  year  rather  than  to  be  subjected 
to  the  annoyance  of  getting  along  without  it.  As  has  already  been 
stated,  repeated  efforts  have  been  made  to  interest  the  federal  author- 
ities in  its  publication  and  if  the  matter  goes  over  for  another  year  on 
the  present  basis,  it  will  mean  that  in  January,  1915,  we  will  be  in  about 
the  sam.e  position  as  we  are  now,  unless  we  can  secure  favorable  action. 
On  the  other  hand,  if  the  matter  is  put  into  the  hands  of  a  committee 
which  is  given  authority  to  first  exhaust  every  available  source  of  pub- 
lication, and  in  the  event  of  that  failing  to  arrange  to  have  the  refer- 
ences assembled  during  the  year,  we  would  have  the  data  in  shape  in 
1915.  Of  course  the  expense  is  something,  but  I  would  rather  lose 
S5  on  a  venture  of  this  kind  and  be  moderately  sure  of  ha\ing  the 
bibliography  for  reference  in  1915  or  1916,  than  to  let  the  matter  drift. 
This  publication  will  be  a  help  to  every  entomologist  and  if  this  Asso- 
ciation is  for  the  advancement  of  economic  entomology,  it  seems  to  me 
that  in  this  form  of  activity  we  have  something  which  ought  to  be 
exceedingly  useful. 

Mr.  W.  C.  O'Kane:  I  would  suggest  that  before  the  bibliography 
can  possibly  be  published,  this  Association  will  meet  again.  The  work 
of  preparing  the  references  should  begin  soon,  but  I  do  not  believe  that 
the  committee  should  attempt  this  work  unless  there  is  some  assurance 
that  the  manuscript  will  be  published.  It  seems  to  me  that  the  maxi- 
mum price  m.entioned  in  the  report  may  be  too  low  and  I  think  the 
price  should  not  be  decided  on  until  further  information  is  secured  as 
to  the  size  of  the  publication. 

Mr.  C.  Gordon  Hewitt:  I  do  not  wish  to  be  misunderstood  in 
regard  to  the  suggestions  I  have  n^ide,  for  I  agree  with  the  previous 
speakers  that  it  would  be  unfair  to  the  committee  for  them  to  prepare 
the  data  unless  there  was  certainty  that  it  would  he  ])ublished.  P^very- 
one  agrees  as  to  the  enormous  value  of  the  work,  but  I  think  the  qu(n^ 
tion  of  publication  could  he  decided  at  the  next  meeting  after  the 
manuscript  was  more  or  less  prepare<l.  I  am  perfectly  willing  to  stand 
my  share  of  any  losses  and  to  subscribe  for  a  number  of  copies. 

Mr.  W.  M.  Wheeler:  In  the  publication  of  such  works  which  are 
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ver>'  necessary  to  entomologists  I  find  that  institutions  will  take  a 
single  copy  and  that  in  many  cases  none  of  the  people  connected  with 
the  institution  will  subscribe.  The  number  of  publications  has  in- 
creased enormously  within  recent  years  and  there  is  much  free  litera- 
ture and  many  reprints  of  articles  distributed  so  there  is  less  sale  for 
complete  publications  to  individuals.  Some  of  the  men  who  feel  that 
they  would  like  to  have  a  copy  may  not  be  able  to  subscribe,  although 
we  all  agree  that  this  is  of  utmost  value  and  should  be  published. 

Mr.  \V.  E.  Brittox:  Many  of  the  members  of  this  Association  al- 
ready own  the  earlier  numbers  of  this  bibliography.  These  were 
printed  by  the  Department  of  Agriculture  and  distributeil  free.  They 
are  catalogued  by  second-hand  book  dealers  and  have  a  definite  value. 
Those  of  us  who  have  the  earlier  numbers  would  undoubtedly  buy  the 
one  which  it  is  proposinl  to  publish,  so  as  to  have  a  complete  set.  For 
this  reason  there  would  probably  be  a  larger  sale  than  otherwise. 

Mr.  K.  p.  Kelt:  The  conmiittee  in  preparing  this  report  made  a 
canvass  of  the  probable  sale  of  this  publication  basing  it  somewhat  on 
the  subscription  list  to  the  Joirnal  and  assuming  as  a  basis  that  only 
one  (|uarter  of  the  Journal  subscribers  would  purchase  the  hibiiogra- 
]>hy,  we  would  have  sale  for  al)out  175  copit*s.  Taking  another  basis 
for  (*st innate,  there  are  50  stattv  which  have  one  or  more  entomological 
institutions  and  in  each  one  of  these  states,  it  is  fair  to  assume,  one 
entomological  office  and  ont»  entomologist  (or  two  entomological 
offices  and  no  entomologist),  would  each  subscril>e,  this  would  give  a 
sale  for  approximately  1(H)  ct)pi<*s.  It  is  probable  that  subscriptions 
coidil  lu'  obtained  from  api>roximately  1(K)  libraries,  so  that  the  prob- 
ability of  securing  «)rders  for  2(K)  copies  is  very  g(KKl  and  this  could 
be  madt*  to  eover  mo>t  t»f  thr  expt»nse  involved. 

Mr.  T.  .1.  IIkadlkk:  I  ii'ovr  the  adoption  of  the  first  part  of  the 
n»j>ort.      !Sr(M)ndrd.i 

Mr.  W.  ( \  i  >*K  \nk:  I  \vi»uld  like  to  i»tTt'r  an  an^endment.  so  that  the 
maxiiiiuiii  prit**  of  \\\r  pul»licatioii  may  l.e  deternuned  by  the  A.ssocia- 
tion  :it  :i  l:iti-r  dati'. 

It  w.-t*^  \  nti'tl  tliMt  tlif  ntotion  :i<  an  t'nd«-d  be  adopted. 

Pl(^>lI»^^l  I*.  .1  I*\rk«»i  \ .  Wf  will  now  I'on^idrr  the  M»con«l  si»ction 
t>f  tlir  r«|Mirt  whirii  rrl:ii«--  !i»  xhr  p\il»lii'ati«>n  of  thf>  manuscript  pn*- 
p:iri'i|  l«>    Mr    <  'aud«'ll. 

Mk.  IlMdiiRi  ONHnijN;   1  iiiovi'  tiiai  tin*  con«*iilrration  of  this  part 

K*\  tlir  IrpoM  lu'  po«.tpoiH«i  UHtll  \u\\  \r:ir.        Sr«'»iniUMl.J 

Mr.  \N  \.  HmiioN  I  would  hkt-  t*»  --ay  that  thr  manuscript  ii 
alrt-ady  tt»r  tin-  piinlir.  It  iia'*  Imiu  *»ul»mittrtl  lo  the  Department  o 
A^nculniri .  iIm  <  :iiii«'ui<>  In^^titution.  and  irauy  other  organizations 
but  \\i\'\  arr  all  inia)>l<*  to  publish  M.      Tlii'  matter  containe«l  in  it  i 


Digitized  by 


Google 


February,  '14]  ENTOMOLOGISTS'  PROCEEDINGS  43 

Edwards*  Catalogue  of  Lepidoptera  brought  down  to  date.  Doctor 
Howard  states  that  the  Bureau  of  Entomology  would  furnish  the 
manuscript  in  perfect  condition  for  printing  and  Mr.  Caudell  would  be 
if^illing  to  read  the  proofs. 

Mr.  Herbert  Osborn:  I  would  like  to  say  that  while  I  appreciate 
the  importance  of  this  publication,  that  we  are  now  committed  to  the 
other  project  and  have  imdertaken  a  rather  large  financial  obligation. 
The  bibliography,  I  think,  is  essential  to  every  entomologist.  This 
publication  would  have  a  more  restricted  use  than  the  bibliography. 
It  would,  of  course,  be  of  great  value,  but  it  seems  to  me  we  ought  to  go 
rather  slowly.  I  do  not  want  to  throw  cold  water  on  the  project  but 
simply  feel  that  we  should  be  a  little  cautious. 

Mr.  E.  p.  Felt:  I  hardly  agree  with  the  previous  speaker  that 
this  publication  is  likely  to  have  a  small  circulation.  I  think  it  would 
appeal  very  strongly  to  all  economic  entomologists,  and  it  would  be 
valuable  to  a  great  number  of  systematists,  collectors  and  a  large 
number  of  people  who  would  hardly  be  classed  as  entomologists. 

By  vote  of  the  Association  further  consideration  of  this  matter  was 
postponed  until  the  next  annual  meeting. 

President  P.  J.  Parrott:  I  will  now  appoint  the  following 
committee  to  take  charge  of  the  publication  of  the  bibliography  of 
economic  entomology:  Mr.  E.  P.  Felt,  Chairman,  Mr.  W.  E.  Britton, 
Mr.  W.  E.  Hinds,  Mr.  W.  C.  O^Kane,  Mr.  A.  F.  Burgess. 

President  P.  J.  Parrott:  I  will  now  call  for  the  report  of  the 
Committee  on  Auditing. 

REPORT  OF  THE  AUDITING  COMMITTEE 

Your  committee  has  audited  the  books  and  accounts  of  the  Secretary  of  the  Asso- 
ciation of  Economic  Entomologists  and  the  Business  Manager  of  the  Journal  of 
Economic  Entomology  and  finds  them  correct. 

*J.  G.  Sanders, 
E.  C.  Cotton, 

Committee. 

Voted  that  the  report  of  the  committee  be  accepted. 
President  P.  J.  Parrott:     The  next  business  will  be  the  report 
of  the  Committee  on  Resolutions. 

REPORT  OF  THE  COMMITTEE  0\  RESOLUTIONS 

Your  committee  on  resolutions  begs  leave  to  report  as  follows: 
Reaolred,  That  we  express  our  appreciation  of  the  courtesies  of  the  people  of  Atlanta, 
ffovemor  Siaten  and  wife,  the  State  Entomologist  and  staff,  Atlanta  Convention 
Bureau,  Capital  City  Club,  University  Club,  Local  Press  and  the  Atlanta  Medical 
Colk^;  of  the  oflficers  of  the  Association  for  their  effective  work  and  especially  the 
Prwident  for  his  admirable  address,  the  Secretary'  for  his  eamt^st  and  efficient  work 
in  behalf  of  the  Association,  and  the  Editor  of  the  Journal  for  the  successful  con- 
linttttioa  of  this  enterprise; 


Digitized  by  C^OpQlC 


44  JOURNAL  OF   FXUNOMIC   ENTOMOLOGY  [Vol. 

That  wo  heartily  rominmd  tlio  pflforta  Immiir  made  by  the  Now  Kngland  Stat 
and  Canada  toward  the  rontnil  of  the  Kipsy  and  bn)wn-tail  mothM,  which  stand  ) 
Huch  a  WTioiw  rnonuro  to  tho  whole  <x>untr\*,  and  oxpn»HH  the  hope  that  this  vigilaiK 
1)0  in  no  de^n'o  n^laxiKl,  that  rooperat km  with  Ftxloral  (control  be  maintained  ai 
that  the  otFirerH  ehar^ed  with  the  enforcement  of  the  Quarantine  Hegulationis  aipiin 
those  \H^Xs  lx»  8up|K)rted  in  ever>*  |K>HMible  manner  to  the  end  that  the  spread  of  thei 
I>e8t8  throufUiout  the  country  Iw  retanletl  to  tlie  gn'atest  posnible  extent. 

That  the  individual  memb<*r8  of  this  .\«.so<*iatitm,  wherever  located,  be  urged  to  u 
ever>'  op|N)rt unity  to  further  general  ((up|M)rt  of  the  Quarantine  and  Inspection  Ilefi 
Ution«  in  order  that  tlie  Rn^atest  measure  of  succohs  may  follow  their  enforcement. 

Ki'MIKM't fully  rtubmitt(*d, 

Herbert  0»dorn\ 
Geo.  a.  Dean, 
WiLMON  Newell, 

CofHtnitire, 
Voted  thiit  the  report  he  adopted. 

Presidknt  p.  J.  PARRorr:  We  will  now  li.sten  to  the  report  i 
the  Committee  on  Memhership. 

HKIMmT  OF  TlIK  C'< )M M I'm-Ii':  ON  MEMBERSHIP 

The  (\>mmitte<*  on  M«'nilH»r«liip  n'CoiiunendH: 

( 1 1  That  in  niKe  active  menil>er8  denin'  to  nominate  associate  members  for  acth 
nu^mlxTHhip  they  Hhall  file  such  nominatifms  with  the  chairman  of  the  niembcTshi 
cf)nunitt(M>  at  Icust  thn^e  numths  prior  to  the  annual  mec*tinic;  such  nominafioi 
sliall  In*  acf'omimnit'd  by  full  infonnation  (*onceminx  the  nominee's  publicati«>ns  ai 
other  qualiticationn. 

(2)  'Iliat  nominngon.««  for  fonMgn  memlx'rship  together  with  full  infonnation  oa 
ciTniuK  the  puhli(\'it ioiuf  and  other  ciualificationH  of  the  nominee  shall  be  fil<'d  wit 
the  chainnan  of  the  (\>niniitte<>  on  Meml>ership  at  l(*ast  three  months  before  tl 
annual  ni<><>tinK. 

The  coiiiiuitt<»<'  n'<*onuncndH : 
For  tnuisfrr  fnnn  lUMM-intc  to  active  meinlM'rship: 

Hy>lt»p.  J.  A  ,  HaKenitown.  M<1.  Sch<Hnie,  W.  J.,  Hlacksburfc,  Va. 

reair?<.  I..  M  .  MorcanMowii.  \V.  Va.  Shafer,  O.  I).,  VUkHt  I.4Uudug,  Mich, 

For  ;u»^*«l<•iate  iiieiiilHT?«liip: 

Aldriih,  J.  M..  I.»fayette.  hid.  Ho(n1,    difTonl    E.,    Melrosi*    Hkk 

Anderwtn.    (I.    M  ,   (MeinNm   College,  Mass. 

S   ('.  Kewley,  KolMTt  J.,  I^fayette,  Ind. 

Harntt.  K.  I...  (;nint.''ville,  I'tah.  I-aake.  Km<-Mt   W.,  Dallas,  Texas. 

Hil.-^iiiK,  Shrniian  \N  ,  ( 'nlli-K'*  Station,  lii'iby,  Rowland  W..  Ithaca,  N.  Y. 

Tev:i>.  lioftiii,  r.  (\,  New  Orl(*ans,  Iji. 

<'l:i>s«ni.  I*    \N  .  La\\reiirr,  Kan?»:i.'«.  I>»wr>',  Quiucy  S.,  Now  HaVen,  Ct. 

trauford.  I)    1...  Tampir*..  MiAiro.  MiirMiall.    W.    W.,    CoHiite    SfaUo 

Davi-,  Irving  \\  .  Ni-w  liaven.  Ct.  Te.Viis. 

l)..ve.  \V    K.  Dallas.  T.  xav  Mathes<»n.  RolM»rt.  Itliaca,  N.  Y. 

liaiE<rti>ii.  II    i\  Marion.  S.  i\  McDaniej,  Miss  Eugenia,  E.  I.snrii 

<iili?^»n.   V.    H..  (Irei-n\vo<Hl.   Mi>-i.  Mich. 

Ilaul.y.  Ira  M  .  Iiliaca.  N    V.  Millen.  F.  Eric.  E.  Lansing.  Midk 

lla>i-.  Williaiii  r  .  Manhaftan.  Kan-  N.nigan't,  R.  L.,  Walnut  C>e<ek.  GU 

.N'f^  Piurker.  Ralph  R.,  .\mherst,  Mast. 
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Preston,   Harold   A.,   Melrose   Hlds.,  Tower,  Daniel  G.,  Amherst,  Mass. 

Mass.  VanZwalenwenberg,  Reyer  H.,  Maya- 

StafTord,  E.  W.,  Agricultural  College,  guez,  Porto  Rico. 

Miss.  Welch,  Paul  S.,  Manhattan,  Kansas. 

Swaine,  James  M.,  Ottawa,  Canada.  Woodin,  G.  C,  E.  I^nsing,  Mich. 

Talbert,  Thomas  J.,  Columbia,  Mo.  Wooldridge,  Reginald,  Melrose  Hlds., 

Thomas,  W.  A.,  Clemson  College,  S.  C.  Mass. 

The  conmiittee  recommends  the  resignations  of  C.  H.  Fernald,  J.  G.  O.  Tepper, 
A.  O.  Pike,  and  J.  F.  Zimmer  be  accepted,  and  that  the  Secretary  be  requested  to 
express  to  C.  H.  Fernald  and  J.  G.  O.  Tepi>ef,  the  regrets  of  the  Association  of  Eco- 
nomic Entomologists,  that  they  feel  obliged  to  discontinue  their  formal  connection 
with  the  Association. 

The  committee  recommends: 

That  the  Secretary  be  instructed  to  notify  the  three  active  members  and  the  eight 
associate  members  who  are  in  arrears  for  dues  for  two  years,  and  the  three  associate 
members  who  were  elected  last  year  who  have  not  paid  their  first  year's  dues,  and  if 
such  dues  are  not  paid  before  the  next  printed  list  of  members  goes  to  preis,  to  drop 
their  names  from  the  roll. 

H.  E.  Summers, 

R.   A.     COOLEY, 

WiLMON  Newell, 

Committee. 

Mr.  T.  J.  Headlee:  I  move  that  the  report  be  adopted.  (Sec- 
onded.) 

Mr.  Herbert  Osborn:  I  would  like  to  offer  an  amendment  that 
in  the  case  of  Prof.  C.  H.  Fernald,  whose  name  was  mentioned  in  the 
report,  that  the  Secretary  be  instructed  to  remit  dues  and  that  Pro- 
fessor Fernald  be  retained  on  the  roll. 

The  amendment  was  seconded  and  the  original  motion  as  amended 
was  adopted  by  unanimous  vote. 

President  P.  J.  Parrott:  I  will  now  call  for  the  report  of  the 
Committee  on  Future  Meetings. 

RER)RT  OF  THE  COMMirFEE  OX  FUTURE  MEETINGS 

The  Committee  on  Future  Meetings  presents  herewith  the  following  report: 
The  rommittee  i.s  of  the  opinion  that  the  interests  of  the  members  of  this  Associa- 
tion an*  not  only  closely  related  to  th<»  American  Association  for  the  Advancement  of 
Science,  but  also  to  the  Association  of  Agricultural  Colleges  and  Experiment  Stations. 
The  rtM^mmendat ion  is  therefore  made,  that  this  Associaticm  continue  to  nu'et 
with  the  .\merican  Association  except  perhaps  once  in  three  or  four  year's,  but  at 
thos<»  timf*s  it  meet  with  the  Association  of  Agricultural  Colh^gcs  and  Experiment 
Stations  at  some  time  when  that  Association  shall  m(M»t  in  Washington,  D.  C. 

The  explicit  recommendation  is  ufTcn»d.  bjised  on  the  liist  statement,  that  this 
AfiMXMation  meet  with  the  American  Association  «me  year  from  this  time,  and  with 
the  .-Vspociation  of  Agricultural  College's  and  Experiment  Stations  at  Wa-shington 
in  1915. 

ResiK»ct  f u  1  ly  subm it  t ed , 

H.  T.  Fkrxald, 
Thomas  J.  Headlee, 
Glenn  W.  Herrick, 

CpsiimUtee,  , 
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Mr.  H.  E.  Simmers:  It  seems  to  me  that  there  is  one  portion 
that  is  to  ho  somewhat  rejp-etted.  The  American  Association  for 
the  Advanc(»ment  of  Science  will  undoubtedly  meet  in  Toronto  in 
1915-191G»  and  I  do  not  think  we  should  lo>e  the  opportunity  of 
me<»tinp;  with  that  Association  in  Toronto  at  that  time. 

Mr.  E.  p.  Kelt:  I  think  it  would  be  desirable  to  hold  our  meeting 
at  Toronto  in  1915.  There  are  many  important  entomological  prob- 
lems on  the  other  side  of  the  border. 

Mr.  Wilmon  Newell:  I  move  the  adoption  of  "the  report. 
(Seconded.) 

Mr.  II.  E.  Simmers:  I  woidd  move  that  the  report  be  amendiMl 
so  that  the  (luestion  of  the  place  of  holding  the  annual  meeting  in  1915 
be  decided  at  our  next  annual  meeting. 

By  vote  of  the  Association  the  report  as  amended  was  adopted. 

President  P.  J.  Parrott:  I  will  now  call  for  the  nomination 
of  the  Journal  officers  by  the  Advisory  Board. 

Mr.  Herbert  Osborn:  We  nominate  the  present  staff  of  the 
Journal,  as  follows:  For  e<litor,  Dr.  E.  P.  Felt;  associate  editor, 
Dr.  W.  E.  Brittcm;  business  manager,  Mr.  A.  F.  Burgess.  We  also 
recommend  that  the  price  of  the  Journal  to  non-members,  beginning 
January  1,  1915,  be  raised  to  $2.5()  per  year,  provided  the  dues  to 
nu^mbers  of  the  Association  are  increasi»d  at  the  next  meeting  as  is 
contemplated  in  an  amendment  to  the  bj'-laws  of  the  Association. 

The  recommendations  of  the  Board  were  adopted. 

President  P.  J.  Parrott:  I  will  now  call  for  the  report  of  the 
Committee  on  Nominations,  by  Mr.  W.  D.  Hunter. 

UKroUT  or  THK  COMMriTKK  (>\  NOMIN.VTIOXS 

Tlic  <inim»ii!<'<'  lumunatvH  (ho  following: 

For  |in-^i«i«-nt.  I)r   H.  T.  lVm:i1«r 

For  vi«-t--pn'>i<i»-iit.  I*n)f.  (1.  \V.  llfrrirk. 

Fi»r  vi<-«-pn>i«l«'fit  for  Hortiriiltunil  Iiisi><»«-tiofi,  Dr.  \V.  K.  Britton. 

lor  M<r-|n-^i«lriit  for  Apiar>'  Inh|Mvtioii,  l*rf»f.  Wilmon  NVwrll. 

For  <  ■niiiiiiittiM*  on  .Noinrnrl:ifun*:  Dr.  K.  V.  Vvh. 

Fi>r  < 'oiiiinittii-  on  Knt<»niolo)£ir:il  Inv(>r<iiK:ition!<:  Dr.  \V.  K.  Ilind«. 

For  ( 'oniH  illor.»j  of  A   \.  A  S   I*n»f.  H.  K.  Smnin^Ts.  Pn»f.  IlrrtnTt  Oflborn. 

For  <  "oinnntt*-*'  on  M<-nilMT.sliip.  I'rof   \N  .  ( '.  O'Kjinr. 

Fi»r  Fntoiniilomraj  Kniploynn-rit  Hun'au.  Dr.  \V.  K.  Himls. 

F«T  \«lvi-<.ry  Koanl  of  Joi  iiwi..  Dr   L.  n.  llouanl.  Pn>f.  Wilmon  Newdl. 


Hi'fijMMM fully  >ul>mi1tr4l^ 


W.  D.  HrNTER, 
F.  L.  Wash B  CRN, 

K.    .\.   COOLKT. 

Commitlet. 


Mr.  S.  J.  IlrNTKR:     I  n  ovr  that  the  report  be  adopted  and  thi 
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the  Secretary  be  instructed  to  cast  the  ballot  of  the  Association  for 
these  nominations. 

This  motion  was  seconded  and  carried. 

The  ballot  was  cast  by  the  Secretary  and  the  President  declared 
those  members  named  by  the  committee  to  be  the  officers  of  the 
Association  for  the  ensuing  year. 

President  P.  J.  Parrott:  Is  there  any  miscellaneous  business 
to  be  transacted? 

Mr.  T.  J.  Headlee:  I  would  like  to  inquire  if  some  method 
cannot  be  devised  so  that  the  n?eeting  of  the  sections  on  apiary  inspec- 
tion and  horticultural  inspection  will  not  be  held  co-incidentally  with 
the  meetings  of  the  general  Association.  Yesterday,  with  the  excep- 
tion of  the  first  meeting  in  the  morning,  I  was  unable  to  hear  the 
program  presented  before  the  general  meeting  of  this  Association.  I 
would  like  to  attend  all  of  the  sessions  and  there  are  other  members 
who  have  had  the  same  experience.  In  talking  with  the  Secretary 
of  the  Entomological  Society  of  America  and  with  the  Secretary  of 
this  Association,  it  appears  that  if  the  titles  of  papers  were  received 
promptly,  it  would  be  possible  to  arrange  the  program  more  satis- 
factorily. If  it  is  only  a  matter  of  securing  the  titles  before  a  certain 
date  it  would  be  a  ver>'  simple  matter  to  solve  this  problem.  I  there- 
fore move  that  it  is  the  sense  of  this  meeting  that  the  Secretary'  be 
instructed  to  fix  a  definite  date  before  which  the  titles  of  all  papers  to 
be  presented  at  the  next  meeting  should  be  in  his  hands,  and  that 
titles  received  after  that  date  shall  not  be  admitted  to  the  program. 
(Seconded.) 

Mr.  E.  p.  Felt:  I  sjTiipathize  with  Doctor  Headlee's  motion 
and  its  intention.  The  only  difficulty  is  that  this  rule  might  prevent 
us  from  hearing  some  extremely  iirportant  papers.  Would  not  an 
appeal  to  the  common-sense  of  the  men)bers  be  sufficient  to  accomplish 
the  desired  results. 

Mr.  T.  J.  Headlee:     It  did  not  do  so  this  year. 

Secretary  A.  F.  Burgess:  Perhaps  I  can  clear  up  matters  a 
little  by  explaining  the  situation.  In  order  to  have  the  Journal 
printe<l  on  time  and  to  include  the  j)rogram  so  that  it  can  be  in  the 
hands  of  members  and  not  becoir.e  lost  in  the  rush  of  mail  at  Christmas 
time,  it  is  necessary  to  receive  the  titles  of  papers  about  the  middle 
of  November.  Our  contract  with  the  printers  jmn'itles  that  they  can 
require  30  days  to  get  out  the  copy  aftiT  it  r(»a('lies  their  hands.  In 
the  last  issue  of  the  Journal  an  index  is  j)repare(l  which  is  of  advantage 
to  everyone,  but  this  index  cannot  be  made  up  until  the  last  issu(»  is 
in  page  proof.  This  makes  a  delay  in  printing  and  mailing.  This 
year  the  preliminary  notices  of  the  meeting  were  sent  out  and  the 
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date  of  expiration  before  which  titles  should  be  received  was  fixed  as 
Novt»inber  12.  At  that  <late  it  was  apparent  that  the  number  of 
papers  that  would  b(»  on  the  program  at  this  meeting  would  not  be 
ver>'  large.  The  number  of  titles  received  for  the  meetings  of  the 
section  on  horticultural  insj)ection  was  very  small  indeed  and  only 
one  paper  was  rec«*iv(»d  for  the  s4»ction  on  apiary  insjiection.  That 
was  the  (*ondition  when  the  program  was  made  up  and  the  time  was 
allotted,  believing  that  the  secticmal  meetings  would  be  very  light  and 
that  then*  would  not  be  serious  interference  with  the  general  meeting 
of  the  A.»*.sociation.  <)n  the  general  ]>rogram  of  the  Association  the 
papers  were  cla.ssified  so  as  to  interfen*  as  little  as  possible  with  the 
sectional  programs.  Betwe<*n  the  time*  that  th(*  program  went  to 
pn»ss  and  the  gall(»y  proof  was  returned,  a  considerable  number  of 
titles  w<Te  received  and  these  were  inserted  in  the  proof.  After  the 
program  had  been  printed  and  distributed  more  titles  were  receiveil, 
so  that  this  explains  the  practical  difficulty  with  which  the  Secretary 
is  confronted  if  he  tries  to  nccomnuKlate  all  the  members  who  wish 
to  send  in  titles.  Last  night  on  talking  with  IXictor  MacGillivray, 
secretary  of  the  Kntomohtgical  Society  of  America,  it  was  suggested 
that  the  meetings  of  this  Associaticm  l>e  held  during  the  first  part  of 
the  week,  and  that  those  of  the  Entomological  Society  of  America 
take  place  later  in  tlu*  week.  This  arrangement  will  undoubte<Uy 
give  us  an  opiH>rtunity  to  hold  the  se(>tional  nuH'tings  with  less  inter- 
ference than  we  have  ha<l  at  thi>  meeting.  If  we  meet  at  Philadelphia 
next  year  there  will  be  a  heavy  program  and  it  will  take  considerable 
planning  to  arrange  it  >ati>factorily.  I  can  assure  you  that  theS4»crt»- 
tary  will  be  glad  of  any  '^ugg(>>tions  which  will  aid  in  making  the  pr(»- 
granj  more  satisfact<»ry. 

Mk.  Hkrhkht  t)sH«»n\:  I  w«»uM  like  to  ask  the  Secretar>'  if  it 
Would  not  be  po>sibl«*  t<»  print  the  program  .separately  from  the  Jovr- 
NAL.  Tills  might  av<»id  the  difficulty  of  reading  the  proof  of  the 
J«»i  UNXL  and  thi*  expenn*  of  sending  out  separate  ])rograms  would  l>e 
a  minor  ctinsidiTation. 

SKrHKTAUY  A.  F.  HrH(;K»:  This  would  probably  result  in  allow- 
lUM  tlif  titl«>  to  br  vriit  in  M*veral  days  later  than  in  previous  years 
but  -till  it  wonM  In-  n«M'««-^:iry  to  forward  the  programs  in  goo<i  heas<ii 
owini;  T'i  tin-  \:\r)iv  amount  of  mail  which  is  handled  at  (^hristma* 
tin:r.  I  do  not  think  thiTr  i<*  serious  difficulty  in  getting  out  th< 
Jo!  itwi.  if  thr  titlt-.  cnnir  III  j»roinptly  so  that  we  have  the  busines 
tn  li:indl«'.  \\r  di>n*t  u«'t  tlir  titli-<  prn!nj»tly  and  this  maki*s  difficult; 
in  handlinu  tlii'in. 

Mi{.  1!.  r.  Fkm  :  It  wnild  n«»t  --avi*  matrrially  in  making  up  th 
Jni  HNvi.  whrthrr  wf  had  the  program  in  it  «»r  not.  Sometimes  w 
are  delayed  a  little  mi  areuunt  t»f  the  program. 
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By  vote  of  the  Association  the  motion  was  carried. 

Mr.  E.  p.  Felt:  Inasmuch  as  we  are  now  a  corporation,  I  move 
that  the  Executive  Committee  be  authorized  to  have  an  official  seal 
prepared. 

It  was  voted  that  the  Executive  Committee  be  so  authorized. 

Mr.  a.  W.  Morrill:  I  would  like  to  call  the  attention  of  the 
Association  to  the  plan  which  is  being  used  by  the  botanical  section, 
of  presenting  abstracts  instead  of  complete  papers.  This  plan  has 
been  found  to  work  very  satisfactorily  and  if  we  adopted  it  and  limited 
abstracts  of  papers  to  five  minutes  we  would  save  considerable  time. 
I  would  move  that  at  the  next  meeting  this  plan  be  adopted  and  that 
abstracts  not  to  exceed  five  minutes  be  presented  instead  of  papers. 
(Seconded.) 

Mr.  E.  p.  Felt:  There  is  one  question  that  comes  up  in  this 
connection  and  that  is  the  practical  question  of  publication.  If  the 
Association  is  to  attempt  to  publish  papers  presented  before  it  by 
abstract  we  may  be  undertaking  a  rather  large  contract.  It  is  my 
opinion  that  some  papers,  at  least,  which  have  been  prepared  in  the 
past,  were  practically  abstracts  and  pubHshed  as  papers.  If  we  had 
some  very  extended  papers  we  would  get  into  difficulty  if  we  undertook 
to  publish  them  in  full  on  account  of  our  limited  means. 

Mr.  Franklin  Sherman,  Jr.:  Do  we  not  have  a  rule  that  limits 
papers  to  15  minutes?  It  seems  to  me  that  that  length  of  time  is 
short  enough. 

Mr.  Wilmon  Newell:  I  would  Hke  to  offer  an  amendm.ent  to 
the  motion,  that  it  is  the  sense  of  this  Association  that  a  party  present- 
ing a  paper  should  give  an  abstract  rather  than  read  the  paper  in  full. 

The  motion,  as  amended,  was  adopted  by  the  Association. 

Mr.  \V.  E.  Britton:  Before  we  adjourn  I  would  like  to  request 
the  members  to  forward  to  me  as  many  current  notes  as  possible  for 
publication  in  the  Journal. 

A  question:  Is  a  man  supposed  to  a])ply  for  transfer  from  associate 
membership  to  active  membership? 

Mr.  H.  E.  Summers:  I  think  the  custom  has  been  that  it  is  not 
good  form  for  an  associate  member  to  apply  direct.  It  is  rather  a 
matter  of  individual  taste.  In  many  cases  associate  members  who  are 
worthy  of  active  membership  have  not  been  selected  for  years,  because 
the  committee  has  not  had  their  names  under  consideration.  Under 
the  new  plan,  which  will  be  carried  out  by  the  membership  committee, 
of  which  Prof.  R.  A.  Cooley  is  chairman,  for  the  next  year,  the  com- 
mittee ynll  go  over  the  list  of  associate  members  and  it  is  always  good 
form  to  ask  the  committee  in  going  over  the  list  to  consider  the  name 
of  any  one  who  should  be  promotetl. 
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Secretary  A.  F.  Bcrcess:  I  find  that  most  papers  deliverod 
at  the  meeting  have  been  handed  in.  I  wouhl  like  to  state,  however, 
that  unless  there  is  decided  objection  I  shall  depend  on  the  members, 
who  have  pri»sented  papers,  to  fon^'ard  them  promptly  so  that  they 
can  be  published. 

Mr.  W.  (\  O'Kane:  In  connection  with  the  program,  would 
the  Association  think  it  worth  while  next  year  to  have  a  few  minutes 
nverv'ed  on  the  program  for  a  question  box,  so  that  such  matters  as 
apparatus  and  e(|uipment  can  be  considen»d  and  discussed. 

President  P.  J.  Parrott:     What  shall  we  do  with  this  suggestion? 

Mr.  E.  p.  Felt:     Receive  it  gratefully  without  fonnal  action. 

Thereupon  the  Association  adjournetl. 


PART  n.  PAPERS  AND  DISCUSSIONS 

President  P.  J.  Parrott:  I  will  ask  First  Vice-President  Wor- 
sham  to  take  the  Chair. 

Vke-President  Worsiiam:  We  will  now  listen  to  the  annual 
address  of  our  President. 


THE  GROWTH  AND  ORGANIZATION  OF  APPLIED  ENTOMOL* 
OGY  IN  THE  UNITED  STATES 

By  P.  J.  Pakrott 

I  am  de<»ply  conscious  of  the  honor  which  I  enjoy,  and  the  respon- 
sibility that  now  rests  upon  me  in  presenting  the  annual  address  to  this 
Asstjciation.  With  this  brief  acknowledgni(*nt  it  should  also  Ih»  st?it€»d 
that  I  have  -^harcil  the  j)erplexity  of  my  predeces.»*ors  in  this  chair  as  to 
choice  of  >ubj«M*t;  iMit  as  this  is  the  twenty-sixth  annual  meeting  of 
thi-^  t»r>:anization,  which  therefore  cnn>titutes  the  first  gathering  of  this 
society  for  the  new  cjuarter-century  an  appropriate  time  for  a  n»vi€»Mi 
(»f  pa>t  activities  I  hav«'  cho>en  for  my  theme.  '^The  (Srowth  and 
t^rganizatirii  of  Applied  Kntomology  in  the  I'nitetl  States.*' 

The  selection  of  this  topic  was  ]>n»mpted  by  the  consideraticm  that 
a  conspici:on>  feature  of  (*nt<»niology,  espe<'ially  during  the  past  twenty 
five  >ears.  which  covers  the  life  of  this  society,  was  the  rise  of  th< 
entomolf»gical  expert  with  his  official  connectitmsandof  org:inizationso 
workers  engaged  in  the  pnurotitm  of  agriculture  a  movement  whicl 
has  exortinl  a  profoun<i  influence  on  the  aims  and  success  of  this  branc! 
of  Bcience  in  this  country.  .\  discussion  of  this  subject  must  necei 
MUrily  be  of  a  mmewhat  cursory  nature,  and  general  rather  than  specific 
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as  there  are  several  subdivisions  under  this  head  that  might  be  indi- 
vidually treated  at  length  and  deserve  detailed  consideration. 

Ultilitarian  Development  of  Entomology 

Subjects,  it  is  said,  arise  according  to  the  atmosphere  of  civilization, 
and  take  color,  value  and  strength  in  proportion  to  their  connections 
with  the  real  life  of  the  people.  This  is,  in  brief,  the  history  of  all  de- 
partments of  science,  and  such  has  been  the  experience  of  economic 
entomology.  Once  the  study  of  the  lover  of  the  open  fields — the  stu- 
dent of  nature — this  branch  of  science  has  taken  on  larger  value  and 
importance,  and  has  now  become  a  profession,  which  is  calling  to  its 
service  men  of  serious  intellectual  power  who  are  engaged  in  real  con- 
structive work  for  the  welfare  and  prosperity  of  mankind.  In  the 
acquirement  of  knowledge  in  the  domain  of  injurious  insects  and  in  the 
quest  for  large  economic  results,  entomology  in  the  United  States  has 
made  rapid  and  substantial  progress.  The  opportunity  here  for 
economic  studies  has  been  great,  for  agriculture  has  always  been  the 
leading  occupation  of  our  people  and  a  great  source  of  national  wealth; 
while  insects,  on  the  other  hand,  have  constituted  one  of  the  chief  han- 
dicaps to  agricultural  prosperity,  and  are  of  increasing  significance. 

A  study  of  agricultural  literature,  even  in  the  days  when  science  did 
little  directly  for  agriculture,  shows  that  there  were  few  subjects  which 
more  widely  received  attention  from  our  farmers  than  that  dealing 
with  insects.  Historically,  there  has  been  a  direct  and  important  con- 
nection between  the  appreciation  of  the  practical  value  and  the  neces- 
sity of  entomological  knowledge  on  the  part  of  the  American  farmer 
and  the  progress  of  entomology  in  this  country.  Inability  of  individ- 
uals to  cope  successfully  with  destructive  species  led  to  applications  to 
legislatures  for  assistance.  Under  state  aid  a  new  form  of  public 
activity  was  brought  to  the  service  of  agriculture,  while  under  the 
stimulus  of  liberal  financial  assistance  from  both  the  federal  and  state 
govemm-ents  there  has  been  a  remarkable  elaboration  of  new  thoughts, 
lines  of  effort,  and  organizations  of  workers  that  have  counted  con- 
structively for  the  demonstration  of  the  practical  value  and  importance 
of  entomolog>\  It  is  pertinent  to  my  subject  to  note  at  this  time  some 
aspects  of  the  rise  and  gro\\'th  of  entomology  under  public  support  and 
some  developments  that  have  taken  place  in  the  organization  of  efforts 
in  the  behalf  of  agriculture. 

History  of  State  Aid  in  Applied  Entomology 

Legislative  aid  to  entomology"  was  the  inspiration  of  Massachusetts, 
which  was' the  first  state*  to  extend  financial  assistance  for  an  entomo- 

» L.  O.  Howard,  U.  S.  Dept.  of  Agr.  Yearbook,  1899,  p.  136. 
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logioaLsurvey,  with  the  spocial  object  in  view  of  giving  a  careful  and 
intelligent  (•onsi<leration  of  the  injurious  insects  within  its  confines. 
This  was  one  of  several  lines  of  efforts  undertaken  hy  the  commissioners 
of  the  Zoological  an<l  Botanical  Survey  of  this  state,  which  received  its 
official  instructions  in  1837.  The  pur]>ose  of  this  movement  was  to 
''collect*  accurate  information  of  the  state  and  condition  of  it^  agri- 
culture and  every  subject  connected  with  it,  point  out  the  means  of 
improv(»nent,  and  make  a  detailed  report  thereof,  with  as  much  exact- 
ness as  circunistance  will  admit. "  In  the  division  of  duties  Dr.  Thad- 
<leus  Harris,  as  one  of  the  commissioners  of  the  survey,  assumcnl 
respcmsibility  for  the  entomoh)gical  project.  Differing  from  the  usual 
conceptions  of  the  work  of  a  natural  hi.storj'  survey,  his  aim  in  this 
effort  as  expr(»ssed  by  himself  was  to  fill  the  want  of  a  work,  combining 
** scientific  and  practical  details  on  the  natural  history  of  our  noxious 
insects,"  which  wouhl  be  at  lc»ast  inten»sting  and  useful  to  the  great 
body  of  the  pc^ople.  Ilis  ccmtribution  to  the  work  of  the  sur\'ey  was 
his  remarkable  treatise  cm  **  Insects  Injurious  to  Vegetation."  Be- 
cause of  his  service  in  this  undertaking,  Harris  has  been  referrwi  to  a« 
the  first  official  (ronomic  entomohigist  in  this  country.  However, 
aside  from  the  above  achievement,  he  carrie<l  on  his  entomological 
activities  independent  of  official  connections.  A  naturali.st  at  heart, 
he  jiursucil  his  studi(*s,  for  whi<*h  hv  was  remarkably  gifted  by  nature 
and  intrlh'ctual  training,  from  a  sense  of  love  of  the  work  itself. 

As  in  Massachusetts,  legishitive  sii])port  for  entomoh)gy  in  New  York 
has  its  inception  in  the  Natural  History  Survey,  which  under  the  in- 
flutiuM*  of  j)ublic  int<'rest  was  l:egun  in  1S.S7,  and  has  practically  con- 
tinued Xn  the  j)res«nt  tinu'.  One  of  the  motives  back  of  this  effort  was 
thr  ailv:inrrn:ent  of  agriculture,  as  this  industry  and  mining  were 
ri>n>iii<Tri|  the  two  subj<'rts  to  be  niost  ben«*fited  liy  the  pro]>oseil  pro- 
jrrt.  For  the  w<»rk  to  be  undertaken  in  behalf  of  agriculture  Dr. 
Kbenezer  Kinmons=  was  recommended  by  the  State  Agricultural 
Society.  .Mild  he  was  tiMTeujxm  :i])pointed  by  (lovernor  Sewartl,  at  the 
sane  tiu'e  retaining  his  title  as  State  (Geologist.  It  was  understood  at 
the  <iutM't  that  his  rej)orts  should  be  conij)letetl  in  cmc*  year.  However, 
Kmiiii»n>  wa>  not  preji:ired  to  publisli  his  rontributicms  for  several 
years  after  the  undertaking  was  begun,  and  th<*  first  of  his  re|)orts  did 
not  apj)ear  until  ISK).  Five  voIuums  were  eventually  complied  by 
him  under  the  tith*  "Agriculture"  in  the  "Natural  Hi.^Jtory  of  New 
York."  and  of  these,  one  volume  dated  July  25.  18.'>4,  is  devotwi  to 
insect-  injuriou>  to  agricultun*.  The  author,  a  gt^ilogist  by  profession, 
states  that  a  part  of  his  labor  was  to  collect  materials  in  the  field,  and 

•AC  'I'm*-,  r    S.  I)i<pt   iif  Akf.  Y«»:iriMM»k.  IS9«>.  p.  UV2. 

>  I^'tttT  fnun  I)r  Ji>hii  M.  durkc.  N    V.  State  Mummiiii.  .\ug.  19.  1913. 
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another  to  "collect  them  from  the  researches  of  others, *^  among  whom 
Dr.  Asa  Fitch  is  mentioned.  Emmons'  contribution  to  entomology 
is  of  much  the  same  nature  as  other  reports  of  the  Natural  History- 
Survey  dealing  with  zoology,  etc.,  in  that  it  is  largely  devoted  to  the 
enumeration  of  species,  with  more  or  less  detailed  descriptions,  while 
the  economic  contributions  are  small.  This  may  be  explained  by  the 
fact  that  the  author  was  working  in  a  field  outside  of  his  own  speciality. 

Following  on  the  heels  of  the  foregoing  surveys,  there  arose  a  dis- 
tinct type  of  entomological  service,  maintained  by  a  public  fund 
provided  by  taxation,  which  in  scope  and  influence  marks  an  advanced 
step  in  applied  entomology  in  America.  This  new  movement  dates 
back  to  the  fifties  and  sixties  of  the  last  century  and  had  its  origin  in 
agricultural  societies  in  different  states,  which  at  this  time  were  the 
most  prominent  and  influential  organizations  in  encouraging  and  di- 
recting those  things  which  would  improve  and  develop  the  agricultural 
interests  of  the  different  states.  Credit  for  a  new  departure  with 
respect  to  entomology  belongs  to  the  New  York  Agricultural  Society, 
which,  it  appears,  was  dissatisfied  with  the  progress,  if  not  with  the 
value  of  the  work  of  the  Natural  History  Survey  in  the  furtherance  of 
agriculture.  A  specific  complaint  was  made  by  this  Society  that  the 
state  had  made  a  thorough  examination  of  all  departments  of  its  natural 
history  except  its  insects,  and  that  the  publications  as  a  whole  were 
too  purely  scientific  in  their  character  to  be  of  special  value  to  the  great 
mass  of  citizens.  For  the  distinct  purpose  of  completing  the  work  of 
the  survey  in  this  particular,  the  legislature  appropriated  one  thousand 
dollars  with  which  to  commence  this  undertaking.  It  is,  moreover,  of 
interest  to  note  that  this  project  was  placed  in  charge  of  the  State 
Agricultural  Society  that  the  ^'investigations  might  be  conducted 
with  a  direct  reference  to  economy,  as  well  as  scientific  accuracy.'' 
Dr.  Asa  Fitch,  a  physician  l)y  training  and  an  enthusiastic  student  of 
insect  life,  was  selected  for  the  task  and  with  the  appointment  his 
name  appears  under  the  title  of  Entomologist  in  the  list  of  the  officers 
of  the  Society  for  1855,  continuing  until  1871.  The  only  other  depart- 
ment of  science  similarly  officially  recognized  at  the  initiation  of  his 
work  was  that  of  chemistry,  indicating  not  only  the  comparative 
importance  then  attached  to  entomolog>',  but  showing  how  f(»w  of  the 
different  branches  of  science  were  being  called  upon  at  even  this  late 
date  to  give  aid  to  agriculture. 

Ostensibly  the  purpose  of  the  New  York  Agricultural  Society  in  em- 
ploying Fitch  was  that  he  should  direct  an  entomological  survey.  In 
view  of  the  criticisms  directed  against  the  technical  nature  of  some  of 
the  productions  of  the  Natural  History  Survey,  he  was  esjiecially 
authorized,  in  this  endeavor,  to  give  equal  prominence  to  the  economic 
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aspects  of  insects  and  to  those  of  more  technical  interest.  This  he 
attempted  to  carr>'  out,  and,  using  his  own  words,  his  effort  was  really 
a  survey  of  the  eccmomic  entomolojo'  of  New  York,  covering  the  whole 
range  of  injurious  insects,  as  re<!Ognized  hy  him,  attacking  the  different 
agricultural  crops.  The  merit  of  Fitch's  writings  is  that  they  bring 
together  existing  knowledge  dealing  with  the  economy  of  insects,  which 
is  supplemented  hy  his  own  observations.  The  correct  identifications 
and  descriptions  of  insects  and  his  orderly  arrangements  of  facts 
contrast  strongly  with  much  of  the  information  given  by  practical 
agriculturists  of  his  day,  which  was  often  inaccurate  and  therefore 
misleading,  if  not  worthless. 

As  in  New  York,  the  beginnings  of  entomological  work  by  state  aid 
in  Illinois  and  Mis.souri  can  be  trace<l  to  the  agricultural  societies  of 
these  states.  Early  in  the  history  of  its  organization  the  Illinois  State 
Agricultural  Society,*  through  its  executive  committee,  declared  that 
a  considerable  ])art  of  the  losses  by  insects  in  this  commonwealth  could 
be  saved  through  the  labors  and  investigations  of  a  com|)et€nt  entomol- 
ogist, and  that  it  was  the  duty  of  the  legislature  to  provide  at  an  early 
date  for  a  thorough  investigation  for  destructive  insects  for  which  not 
more  than  $2,(KK).0()  per  annum  should  l)e  appropriate<l.  Resolutions 
embodying  these  idc»as  wctc  en<lorsed  over  a  period  of  several  years 
by  the  stat(»  agricultural  and  horticultural  societies  and  the  So<*iety  of 
Natural  History,  which  le<l  eventually  to  the  appointment  of  a  state 
entomologist  an  office  that  has  ever  since  l>een  maintained  and 
*'  whirh  -  stainls  secoixl  in  point  of  origin  and  first  in  i)oint  of  service  on 
\\\v  li>t  of  the  state  agenci<»s  of  scientific  and  ec<momic  n»st»arch.** 

In  Missouri,  legislative  supp(»rt  to  entomology  was  brought  alxmt 
by  thf  activities  of  the  State  Board  of  Agriculture.  In  outlining  the 
n«MMl>  of  this  orgaiiizaticm  in  order  to  increase  its  efficiency  and  use- 
ful!ir*->  for  the  farming  intrn'sts,  its  Secretary  in  ISfii)  called  attention 
to  thr  dr>irai>ilit y  of  having  at  connnan<l  of  the  Board  the  .•M^rvices  of  an 
entomologist.  In  thr  pnxM^Mlings  of  this  body  in  1S()7  a  resolution  was 
adoptdi  (ailing  for  the  appointment  of  a  state  entomologist  as  well  as  a 
state  geoli>Ki<t.  and  for  an  appropriation  by  the  legislature  of  $r).(NK).(K) 
per  Jinnuin  in  i»rder  to  e:irry  out  the  proposed  projects.  Succes.*<ful  in  its 
plan^  re>iieeting  entomology,  the  Board  of  Agriculture  appointe<l  KiU»y 
in  IStiS.  fri»ni  wliieh  year  there  i»egan  his  masterly  re|>orts  on  the 
**No\ion«*,  Benetieial  :in(|  Other  ln>eet*«  «»f  the  State  of  Missouri.*' 

The  period  eommeneing  with  Fiteh's  a)>pointment  in  New  York  an<l 
the  eonelu>i«»n  of  Hiley's  MTviee  in  Mi>M»uri  is  in  several  res|)ects  a 
ni>teworthy  one  in  the  hi^-tory  of  entomology  in  the  TnitiHl  States. 
Kaeh  of  the  wo^ker^*  during  this  p4*riod  achieved  great  success  in  hin 

«  TnuiMtrtioiL*  of  Illimii^  St  it*'  .\Kn<'ultur:il  S*MMfty.  Vol.  .'»,  p.  .34,  1861-64. 
«  Dr.  S  A   F«»iU  H.  KxtfBCt  from  Tram*.  III.  StMr  .\cml.  Sci.  Vol.  2. 1(109. 
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own  field,  and  each  made  notable  contributions  to  the  literature  of 
entomology,  with  which  their  names  are  firmly  associated.  Aside  from 
their  individual  efforts  in  their  respective  fields,  their  work  considered 
eollectively  takes  on  impressive  proportions  from  the  magnitude  and 
the  importance  of  the  consequences  of  their  endeavors  in  behalf  of 
agriculture.  That  organizations  of  influential  farmers  and  of  men  of 
prominence  in  agriculture  and  public  affairs  made  the  effort  to  open 
a  new  era  by  creating  sentiment  to  encourage  and  support  entomologj' 
by  legislative  enactment  possesses  of  itself  great  significance.  Then, 
also,  the  appointment  of  these  men  to  oflScial  positions  marks  the 
definite  turning  of  entomology  for  the  benefit  of  agriculture — the  pass- 
ing out  of  the  stage  of  mere  amateurism  into  a  serious  and  widespread 
endeavor  to  make  entomology  really  serviceable  to  the  people.  With- 
out eulogizing  the  achievements  of  these  pioneer  workers  at  the  expense 
of  critical  justice,  it  must  be  admitted  that  their  efforts  constitute  a 
remarkable  period  in  applied  entomology,  which  did  much  to  impress 
the  public  with  the  value  of  this  study  and  give  it  a  degree  of  impor- 
tance and  stability,  which  it  has  retained.  In  the  development  of  new 
agencies  adapted  to  the  needs  of  country  life,  which  was  foreshadowed 
at  this  time  by  the  general  agitation  by  various  state  agricultural 
societies  and  other  organizations  of  fanners  for  institutions  for  teach- 
ing and  experimenting  in  agriculture,  entomology  was  given  recogni- 
tion with  other  agricultural  subjects. 

Entomology  Prominent  in  Federal  Aid  to  Agriculture 

In  that  which  has  preceded  attention  has  been  directed  to  some  of 
the  steps  by  which  entomology  was  brought  to  the  aid  of  agriculture 
and  came  to  have  rank  \idth  other  departnients  of  science  in  the  agri- 
cultural field.  In  such  a  small  compass,  it  has  obviously  been  im- 
possible to  bring  out  many  facts  of  interest  or  discuss  in  detail  the 
achievements  of  individual  workers,  all  of  which  have  been  sacrificed 
to  the  desire  of  exhibiting  the  major  events  in  bold  relief, — to  show 
more  clearly  the  great  changes  which  have  since  taken  place  in  ento- 
mology, to  which  my  discussion  now  narrows.  Since  the  days  of 
Harris,  Fitch,  and  Riley  in  Missouri,  entomology  has  developed  along 
di.stinct  and  in  some  respects,  quite  unicjue  lines.  This  has  lu^en 
largely  due  to  the  far-reaching  modern  movements  of  agricultural 
education  and  investigation  which  has  taken  place  with  the  rise  and 
growth  of  the  national  Department  of  Agriculture  and  the  land-grant 
colleges  and  associated  experiment  stations.  By  virtue  of  the  achieve- 
ments of  its  early  workers  in  scientific  and  economic  research,  entomol- 
ogy became  a  constituent  part  of  the  work  of  these  new  agencies  in 
behalf  of  agriculture  by  the  establishment  in  the  national  Department 
of  Agriculture  of  a  Division,  now  Bureau,  of  Entomology-,  while  in 
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nearly  all  of  tli«'  a^ririiltiiral  coIIokos  ami  t*xj)oriment  stations  thon*  have 
<h»v<*lop(Ml  (Irpartnrnts  of  entomology,  whirh  arr  active  ami  influential 
renters  in  th«'  <lifTerent  commonwealths  for  instruction  ami  diffusion 
of  entoii:(»lof;ical  knowle(l^<>.  During  this  peri<Nl  of  the  estahlishment 
ami  (»rKanization  of  pivernn.ent-aided  institutions  for  aKricuItural 
education  and  re>*earch,  a])])lied  entoUMilo^y  has  nuwio  extraonlinary 
and  rapid  (levelopm<'nt.  which  is  ieflecte<l  in  the  large  acci*ssions  to  the 
rank>  of  I'ntonjoloj^ists  and  the  extent  of  federal  and  state  appropria- 
tions in  sup])ort  of  this  hranch  of  ^cienc^^  The  result  of  this  great 
incH'ase  in  faciHties  has  l.(H'n  organized  iuM ruction.  ex])erimentation 
and  re>ear4*h  in  entonohigy.  and  the  ri>e  of  organizations  of  professional 
^•ntomologihts,  which  constitute  thc»  gn»at  contributions  of  the  pn»sent 
era  ami  an'  the  out>tanding  featun»s  that  mark  a  breach  with  entomo- 
logical Work  of  any  preceding  perioil. 

For  the  s:ikr  of  the  int«*rest  which  the  comparison  of  such  >tatistics 
n?ay  afford,  as  wi*ll  as  to  show  the  scope  and  differentiation  in  ento- 
mological activiti«*s  at  th«' present  tin  e  by  the  aid  of  public  funds,  the 
following  tabit*  has  been  prepanMl.  The  statistical  statements  deal 
with  tlir  liurcau  of  Kntoipology  in  the  V.  S.  Department  of  Agricul- 
turr  ami  tlir  d<-]»artments  of  entomology  in  the  institutions  <>stablish<il 
under  the  A<'t>  of  ( 'ongre>s  of  .luly  2.  lSli2.  and  Augu>t  'M),  ISiKK  most 
i>f  which  maintain  courses  in  agritMilture;  and  with  the  agricultural 
experiimiit  >tation'^  whieh,  with  few  exceptions,  are  organizc*d  umUT 
the  Art  of  <  'ongre-*-.  of  March  2.  1SS7.  The  figures  aNo  inclmh*  appro- 
pri.itiitii-  In  v:iriou«*  -late  institution*-  besides  the  foregoing,  which 
employ  ••ntnii:o|oti-t'^  fi»r  instruction  <»r  research  in  entomology  or  for 
till-  iiil'orciiiteut  i»t  aurieultural  la\\«*  desimied  to  prevent  the  intHMluc- 
tiiiii  ••!.  Mild  ile-tructi*)!!  iif.  injurious  iii^eet^  within  the  confines  of  the 
iiilV*  r«  li'  I'lii'M  I'liuialth^.  Owing  t«i  tin-  i-onij'lex  organiz:itions  of  a 
nun  !'•  r  •»!  in-titiitji'h-  it  iia>  not  Im'^-u  po-H-^ibli*  ti»  give  i*xact  data  in  all 
ea-« -.  I'lit  ••«ii»-r:tll\  the  ano\njt>'  repre-ent  eon>eivative  estimatt»s, 
althiiiiuh  in  m.iny  in-tanit-^  th«->  aie  ipiitf  Mreurate. 

If «  -  :.i:'iri  -  w  rt  ulit  lir*.  •!  !•>  im  iii-.  ••!'  v  iiiii  ^ti-tniiaip-  III  I'tniipiJiiiK  iIh'  "laia 
Mi»-  "•.•jTTii*--  l;i\»  U.ii  -.?  1*1  li  |inii-^l\  :!•«  rli.  \  wrn-  nui'ii.  I'nr  i»uriM»?M"»  ni  ar- 
•  »ir  I*  \  "lit  -•  I'l-'i-  il  f.i'i','-  !■  iluiu  With  *\i*  \Mirk  «it  M  •*im;lf  st:4t»'  wt-n  in  iu<i>t 
'u-'.iiin-  'nlniii'i' -I  •*•  'lit  j'liijM  r  lu'lin!  ri- -  I«t  •  urn-'-'hiH  niul  :ippniv:il  I»  \\:m 
ii..'  |i.»-.mMi  111  "^  !•  ir  k'l-  1 1,1  .irii-.uri!-  i\|ii  imIi  •!  r* -|w  •im  1\  t'nr  iii.<>tnii*tii»ii.  r\|iiTi'- 
im  11'  \'\"U  :iiiil  iliM  ■'Mi:  in«i|i  1'  1^  Im!:i\*>1  'lit'  u*'\  .ill  i-\{k>iiililun'^  fi>r  l*.U-  :tlt» 
;ni  •■•ml-  'I  t'T.   i^  III  -iniit   t  ^niii.i'i  ^  Iiii  .ilI>i\\:iii«i-«  wtp-  rn;ii|«    fiT  pilMii*:i1li»n  i'XIii'n»*i»!«i, 

iilli.i  III  l|i.  t  f.  Ml  ruiMi.  Ill  iirViiii  mull' II  -  •»!'  .i  inmilur  •»(  >»:iti'*  larie*  suiiif*  an* 
raw  •!  !•>  ia\.iiiiin  \**t  ^\\\*\*t*r^  nt  nfli.-inl  aii-l  M'ir*-r>  ip^jn'i'tniii  hi  lulilitimi  t«i  ^l:^l4• 
appn>pri:iti<iii-.  whh  h  wi-n-  imi  taki  ii  iiil«>  i-:ili  iilal  i<tii.  :i>  ap'  illdirati'tl  in  tin*  iii*<t»in* 
|i:tii\iii»c  falili-  Mil-  n|Mirt-.  fp'tu  *4  \i-r.il  '«i.iii-  •ii'alin^  wifh  flif  titiaiirial  Mip|Miit 
fur  VM'^  >h<m  km  .ii  uaiii->  Mit-  -lair  «•!'  Pi  iiii'>\  I\  aiii:i  li:t<«  inun'  than  iloiibkMl  il« 
m|i|*nipnA(ii»ii^ 
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TABLE  L~SHOWING  KXPENOnTRES  UNDER  STATE  AND  FEDERAL  APPROPRIATIONS  FORTHE 
SUPPORT  OF  VARIOUS  ENTOMOLOGICAL  ACTHITIES  DURING  1»I2 
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I  Nil  iiificial  ent4jmoluKi«t.  and  what  entomoluKical  wurk  is  done  is  incideotal  to  other  Hnes  of  agriruhoral  effort. 
>  In  ArisiMia.  lire  inapection  is  supfwirtcd  li>-  fees  ruUected  from  bee  keepers;  in  Colorado,  is  carried  oa  witlMat  tpnialt 
funds. 

*  In  Alaliama.  some  of  the  other  listnl  fumls  are  spent  fur  sperial  work  acninst  the  boll  wwril;  aaouiita  liaCed  for 
Cahfnmia  ami  New  Jersey  are  for  moaquit^i  rontntl.  for  ('oonertic:t.  Maine.  ManMchurtta.  New  Hampriure  aad 
Rhmle  Islaml  and  the  National  Burrau  of  Knt<iaMik40'  W  int«>-  moth  and  brown-tail  moth  control  and  in  the  bttar 
slate  in  (»rt  for  .San  JnnA  arale  and  rlm-leaf  liert le  work.  In  Ma«iachuaetts  various  Park  and  Hifhway  CoaBtflMas  aad 
Metnn-Jitan  Wat#i^  ami  Sewrrane  Boanl  also  spent  $H5.9ri».Hl . 

*  In»<)«litii»n  to  amount  hsted  largrsunui  are  a|>pn)pnated  li>' certain  counties  for  orrhardinaprciinn;  in  C*afifarwalW 
amount  i<«  tutimatnl  at  ll.dm.uio.  m)|»li>>inic  |is»  men  fur  UMjrr  or  Urn  time:  in  (>r«Koo.  $15,000  and  in  Utah.  $10,000. 

*  In  theM>  Htatm  ntill  lantrr  fumU  are  a>ajlal>k>:  .Minnesota.  $3.n(Mi,  New  York.  $60,000  in  all;  Pnusyhmaia.  $83,000 
in  IUI3. 

*  Supportrti  in  fiart  or  mt  irrl>-  !>>  frrs  from  nurwr>-men.  which  are  not  bstrd.  In  Virginia  $2,000  is  obtaiard  (ma  thaa 
sourrr 

^  A|>pn»xiniatr  fi{njmic\cn  amhfhnjlt  to<ilitain. — rrrtajnl>  m»t  Imp  than  amount  givm. 

*  I)<inr  withiNit  P[w^ialfumU<irluiiKllrtliOiJirtTll>. 

The  cxtiMit  tt)  which  tht»  varioii.**  states  were  (Mif^agod  in  thew  diff«T« 
(»nt  activities  thiriiiK  11*12  is  hriclly  suininarizfHl  as  follows:  Forty-one 
states  j>rovi<l<Ml  for  regular  instruction  in  entoniolojo'  in  the  af(ri- 
cultural  collep's.  and  forty-thrcM*  states  appropriated  fundrt  for  the 
maintenance  of  experimental  an<l  investigational  work.  Twenty-six* 
states  were  engageii  in  researc^h  .<tu<lies  umler  the  Adams  Fund  on 
about  fifty-sev<*n  entoinoitigical  ])roje<'ts.  which  were  finanrcHl  at  an 
approximati'  expenditure  of  $l4..'»:i(i.  For  the  sup|H)rt  of  nursery 
and  orchani  in*-pection.  cpiarantine  service,  the  ctmtrol  of  inseeticide*. 
bee  diseaH's  and  inject ^  «»f  unusual  importance*,  all  stat<»s  hut  two  made 
provision  for  fun<ls  for  i>rcliard  an<l  nursery  inspection:  twenty  states 
for  bee  iii'-iMM'titui.  fifteen  >tates  for  contn>l  of  insecticides,  while  eight 

t  U'ttrr  uf  Jum*  J.'},  UH:\,  fnuii  Otiit'i'  of  K\|MTiiiiiMit  Stationtt. 
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states  appropriated  special  funds  to  combat  certain  species  of  insects. 
The  estimated  amounts  of  money  expended  by  the  various  states 
for  the  different  lines  of  effort  are  as  follows: 

For  instruction,  and  experimental  and  investigational  work $374,262. 27 ^ 

For  control  of  bee  diseases 25,625.00 

For  inspection  of  insecticides 12,523 .00 

For  control  of  special  insects 338,16S .  97 

For  orchard  and  nurser>'  inspection  and  quarantine  measures  against 

insect* 245,553.81 

Total  amount $996,133.05 

Expenditures  by  the  National  Bureau  of  Entomology  during  1912 
are  as  follows: 

For  investigational  work $317,080.00 

For  control  of  gipsy  moth  and  brown-tail  moth 284,840.00 

Total  amount $601,920.00 

Estimated  total  expenditures  by  the  different  states  and  the  National 
Bureau  of  Entomolog>'  for  1912 $1,598,053 .05 

The  difficulty  of  obtaining  accurate  data  regarding  conditions  during 
earlier  years  permits  only  a  few  comparisons,  showing  the  increase 
which  has  occurred  in  the  numbers  of  official  entomologists  and  the 
gains  in  public  funds  for  the  support  of  entomology  in  the  institutions 
mentioned.  In  1899,*  twenty-five  men  were  listed  as  entomologists 
on  the  staffs  of  the  experiment  stations,  while  in  1912'  one  hundred 
and  one  individuals  were  recorded  as  serving  in  this  capacity,  being 
exceeded  in  numbers  only  by  the  workers  in  the  departments  of  chem- 
istry, horticulture  and  animal  husbandry  in  the  order  given.  Statis- 
tics bearing  on  the  progress  that  has  taken  place  in  instructional  work 
were  not  available  but  not  less  than  one  hundred  and  twelve  persons 
were  re|K>rted  as  being  engaged  in  more  or  less  teaching  in  entomology 
during  the  year  in  the  state  agricultural  colleges  and  state  universities. 
Accurate  figures*  exist  showing  the  remarkable  development  of  the 
naticmal  Bureau  of  Entomology  l)ut  for  the  sake  of  brevity  only  a  few 
of  them  have  been  selected.  During  the  last  year  of  Riley's  service, 
which  was  concluded  in  1894,  eleven  men  served  cm  the  permanent 
staff,  while  five  men  were  employed  for  part  time.  The  funds  for  the 
support  of  the  work  amounted  to  $29,80().  The  force  in  1912  comprised 
two  hundred  fifteen  technically  trained  entomologists  besides  many 

» Of  this  amount  $95,260.08  is  re|)ortod  us  Imving  lxH*n  derived  fn)m  fedenil  funds 
for  agricultural  colleges  and  rxperiinent  stations,  wliilo  the  remaining  amount  npre- 
iients  appropriations  from  th<»  diflferrnt  states. 

«  Experinipnt  Station  Bui.  No.  1,  ()ffi(T  of  KxixTinM^nt  Stations. 

•  Ann.  Rept.  Office  of  Experiment  StatioiLs  for  1912. 

•  Letter  from  Dr.  L.  O.  Howard.  Dee.  S.  1913. 
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othcT  individuals  who  s(tvch1  as  holpc^rs.     Tlu»  budget*  for  1913-1914 
provides  for  an  oxpc^nditurr  of  $752,210.00. 

Extension  of  Scope  of  Applied  Entomoloc.y 

The  fon'goiuK  statistical  aorounts  suggest  many  intor(>sting  and 
significant  points  for  further  elaboration,  but  only  a  few  of  them  can 
in  the  l)ricf  remaining  time  l>e  noted.  Two  impressive  facta  that 
stand  out  clearly  are  (1)  the  growth  of  entomological  functions,  and 
(2)  the  organizati(m  of  entomological  activities  to  keep  pace  with 
modern  recjuin^ments.  The  increasing  apj)reciation  of  the  service's 
that  the*  <'ntomologist  can  render  for  the  public  U^nefit  has  called  into 
existence  new  end<'avors,  and  further  extensions  of  his  activities  are 
constantly  being  tlemaneh'd.  On  his  shouhlers  there  has.  been  laid 
the  stress  of  unusual  tasks  and  duties  which  not  many  years  ago  were 
neither  foreseen  nor  (»xpectcMl.  Indeed,  things  are  being  attemptinl 
which  were  not  <*ven  conceived  l)y  the  earlier  workers  as  part  of  their 
possible  functions.  Broadly  s])eaking,  the  principal  fieldn  in  which 
most  (>ntomologists  are  occu])ied  are  instructi(m  and  experimentation 
or  investigation,  the  line  of  ch'avage  between  the  latter  being  all  .too 
fre(|Ucntly  indistinctly  mark<*d.  Not  only  is  the  work  along  these 
lines  being  direct<'d  with  increasing  vigor  and  efficiency  in  many  insti- 
tutions, but  tlu'  public  is  clamoring  with  greater  insistence  for  exten- 
sion activities  of  various  sorts  on  a  larger  scale;  also,  for  the  further 
e\]>an>i<>n  and  stitTening  of  inspection  and  control  work,  which  now 
inrlude>  the  certification  of  nursery  stock  f«)r  inserts  and  plant  disi'as(*s, 
examination  of  in>e4-ticides,  in>pectinn  of  bee  diseases  and  control  of 
mnM|uittM-*  :ind  other  in*-ects  that  threaten  tin*  ln^alth  and  comfort 
i»t'  the  <i»niniuiiity.  The  call  for  insj)ection  and  c<»ntrol  work  is  espe- 
ri.iily  urueiit.  iiever  >o  urgent  as  today,  and  its  importance  has  Imm'H 
perliap-^  nmltTe^timated  and  undereni])hasi/ed  in  the  past  by  l)oth 
till-  h-<liT:il  :ind  >tate  authoritie>.  The  in>pection  of  orchards  and 
mir^ni*'-.  partieularly.  i*»  becoming  nmre  extensive  and  more  complex. 
t  hui-  l.irmly  roneerned  with  the  San  .lo>e  >cah\  it  is  now  directinl 
aviaiii-t  -urh  p«-t-»  a-*  the  icip>y  inntli.  the  brown-tail  moth,  tJie  chest- 
nut biiuhi.  thi*  bli-^trr  v\i^\,  etc..  \u  adtlltioii  to  the  more  common  ami 
lamiliar  -i  rri»-  of  iiiMTt--  and  ]»Iant  <li'-ea-e>.  Because*  of  the  different 
-la^nn-  in  whirli  the-e  '-])e<'ie^  are  nM»>t  aetive  or  are  most  liable  to  be 
lii^-tributiij.  tlir  attentiini  of  the  in>pecti«»n  corj)s  in  some  states  is 
pn  ti\  wi  11  un  Mpied  fi»r  the  entire  ve.ir  in  thi«*  endeavor,  leaving  little 

time  tt»  ili\«i!f  t«i  other  ilutie-*. 

Til  iiii  I  l.i^^  «if  riitomolu^ri»*t>  have  xhv^v  demands  afTonle<l  more 
--erioii^  problrHi-  than  to  tho-^e  wlnt  are  (*onnected  with  the  aiisricultural 

.  I^iKi  iri'iii  Dr   I.   <»    llw%\:tril.  I>ir   s.  VMA 
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colleges  and  experiment  stations.  For  in  addition  to  their  instruc- 
tional and  investigational  work,  they  have  attempted  to  direct  many, 
if  not  all,  of  the  other  activites.  The  conditions,  however,  vary-  greatly 
with  different  states,  and  even  with  institutions  in  the  same  state, 
according  to  local  demands,  circumstances  and  financial  resources. 
While  these  duties  are  useful  and  essential,  the  attempt  to  cover  such 
a  large  field,  especially  with  inadequate  assistance  and  support,  has 
imquestionably  led  to  great  diffusion  of  effort.  Where  efforts  are  so 
diversified  no  phase  of  the  work,  perhaps,  suffers  more  than  that  of 
investigation. 

Some  of  these  difficulties  that  entomologists  now  experience  will 
doubtless  disappear  as  their  departments  become  stronger  and  receive 
greater  financial  backing.  In  states  where  funds  are  more  ample, 
these  conditions  are  being  remedied  by  a  closer  differentiation  of  activ- 
ities. The  work  of  instruction  is  gradually  being  separated  from 
that  of  experimentation  or  investigation.  There  is  also  a  growing 
tendency  among  entomologists  of  the  experiment  stations  to  subdivide 
their  activities,  by  creating  sections  of  workers  within  their  respective 
departments  who  devote  their  entire  energies  to  insects  of  particular 
crops, — as  truck-crop  insects,  fruit  insects,  etc.  The  policy  with  refer- 
ence to  nursery'  and  orchard  inspection  still  continues  to  vary  with 
different  states.  This  l)ranch  of  endeavor  is  gradually  l)eing  taken  over 
by  the  State  Administrative  Service,  engaged  in  the  enforcement  of 
agricultural  laws,  although  in  a  number  of  states  it  still  remains  a  part 
of  the  work  of  the  station  entomologist. 

Two  good  omens  for  investigational  work  in  the  future  are  the 
development  of  the  extension  efforts  by  the  agricultural  colleges  and 
the  present  shifting  of  accent  to  the  importance  of  investigation  as  the 
primarj'  function  of  the  station  entomologist.  Both  of  these  move- 
ments are  destined  to  l)ridge  important  gaps  in  existing  machinery. 
The  outstanding  feature  of  a  large  part  of  our  entomological  work  in 
the  past  has  of  neces.sity  been  its  serious  and  practical  tone.  Most  of 
the  institutions  we  represent  were  estal)lished  for  the  express  purpose 
of  devoting  themselves  to  the  solution  of  the  problems  of  agriculture 
and  of  serving  the  needs  of  farming  people.  But  if  you  will  look 
carefully  through  any  agricultural  section,  even  the  most  prosperous, 
you  will  find  farmers  who  would  gladly  profit  by  the  advice  of  entomol- 
ogists but  who,  for  various  reasons,  have  been  unable  to  do  so.  There 
always  has  been  and  is  a  great  need  for  a  more  convincing  and  effective 
demonstration  of  the  value  of  certain  entomological  teachings.  While 
there  is  a  wealth  of  literature  dealing  with  the  eccmomy  of  injurious 
insects,  there  has  been  more  or  less  failure,  especially  marked  in  some 
lines  of  effort,  to  interpret  this  information  and  put  it  to  practical 
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uses.  The  work  now  projected  by  the  Extension  Departments  of  the 
aRriciiItural  colleges,  of  which  the  County  Expert  project  is  a  part, 
shouhl,  if  conducted  l)y  men  with  adequate  training  and  experience, 
yield  results  of  great  significance,  especially  ahmg  the  lines  of  field 
demonstration  experinu^nts  based  on  trustworthy  and  well-established 
facts;  and  in  the  compilation  of  bulletins  giving  useful  information 
on  the  more  destructive  species  of  insects.  It  is  obvious  that  if  the 
farriers  generally  can  be  taught  by  this  new  movement  to  take  better 
advantage  of  such  assistance  as  well  as  of  the  information  which  is 
availal)le,  the  efforts  of  the  workers  on  the  instructional  and  investi- 
gational corps  would  be  more  constantly  directed  to  the  proper  duties, 
and  to  that  extent  their  efforts  should  prove  more  productive. 

Limitation  of  Field  of  Individual  Effort  Necessary 

Speaking  for  the  experimentalist  and  investigator  generally,  there 
is  real  netMl  for  some  relief  from  certain  of  the  present  demands  on 
his  time  and  energ>'  if  he  is  to  con<luct  his  studies  most  efficiently  and 
produce  n»sults  that  are  comparable  to  the  best  work  in  similar  insti- 
tutions elsewhere.  P^xperimental  and  investigational  efforts  are  de- 
manding much  more  concentration  of  effort,  besides  requiring  a  greater 
outlay  for  their  maintenance.  In  these  respects  the  work  of  today 
differs  greatly  from  that  of  the  pitmeer  entomologists  who  largely 
employed  the  methods  of  observation  and  description,  and  in  their 
publications  often  n^sorted  to  c(msiderable  compilation.  The  reasons 
for  thes4'  diffcTcncc^  are  plain.  As  the  more  simple  problems  are 
solve<l,  new  and  larger  ones  loom  in  view,  many  of  which  alone  afford 
opiKirt unity  for  the  full  c»xercise  and  application  of  the  worker's  inge-- 
nuity  and  knowI(Mlg<*.  With  some  problems  which  have  been  handed 
(m  unsolved  from  the  ])ast,  experimental  and  observational  verifica- 
tion is  surrounded  l»y  immense  practical  difficulties  which  will  not  \yt 
overcome  except  by  dogged  and  thoroughgoing  investigation.  Field 
exp4Ti!iients.  formerly  very  liiiiitetl  in  Mope.  are  now  being  conducted 
<m  M  more  extensive  s<*ale.  These  often  are  not  confine<l  alone  to 
small  j)lat*<  on  individual  farms.  l)ut  they  may  extend  over  larg<»  areas, 
even  wliole  counties  and  tiers  of  counties.  Future  efforts  will  place 
greater  eiiip|ja>"i-i  on  the  im]H»rtance  of  coop(Tation.  There  are  pro- 
jert>  involving  the  control  of  rertain  injurious  insects  which  will  find 
tln'ir  final  >oluti<»n  when  <M)nducte<l  as  roinmunity  enterprises,  aimed 
to  advance  the  weil-lH-ing  not  of  any  jmrticular  indivitlual  or  interest, 
but  the  riiininunity  a-<  a  whole,  which  acts  a>  a  unit  in  carrying  out 
an  entiunolo^iral  niea-ure.  Su<*h  undertakings,  wh'ch  w*ll  more  and 
more  ch.Mrarteri/e  tlie  Work  (»f  <*ntoinology  in  succetnling  years,  calif 
for  umiivided  attention  on  the  ]>art  of  those  t'ligagi'd  in  such  projects. 
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A  positive  point  of  improvement,  especially  in  those  institutions 
where  the  duties  of  station  workers  have  not  heretofore  been  clearly 
defined,  is  the  encouragement  to  research  by  the  support  of  and  under 
the  regulations  of  the  Adams  Act.  This  is  a  notable  step  in  advance 
towards  a  shf^rper  differentiation  of  the  station's  activities, as  the  enact- 
ment provides  for  a  body  of  workers  who  are  to  conduct  researches  of  a 
fundamental  nature  along  lines  which  have  been  carefully  considered 
and  approved  by  a  competent  authority.  This  should  prove  a  great 
stimulus  to  the  prosecution  of  scientific  investigation  of  the  highest 
type  in  the  field  of  agriculture,  besides  having  the  effort  of  giving  sta- 
bility to  the  work  of  investigation  generally  and  insuring  the  investi- 
gators liberty  to  work  on  their  problems  without  interference.  This 
undertaking  needs  to  be  emphasized  in  the  scheme  of  department 
operations,  and  ought  to  be  on  such  a  basis  that  it  will  attract  the 
best  students  in  entomology.  The  selection  of  suitable  problems  and 
the  conditions  under  which  investigations  receiving  this  support  can 
be  most  efficiently  conducted  and  successfully  advanced  are  prominent 
matters  for  consideration  by  every  station  entomologist. 

Promise  in  New  Broad  Projects 

In  reviewing  the  progress  of  entom.ology  in  this  country  one  cannot 
fail  to  be  impressed  with  the  enormous  advantages  that  may  be  derived 
from  a  deep  and  systematic  cultivation  of  new  fields  of  knowledge. 
The  achievements  in  a  comparatively  brief  period  of  years  demonstrate, 
in  a  most  striking  manner,  not  only  what  thoroughgoing  study,  experi- 
mentation and  research  may  accomplish  for  a  particular  branch  of 
science,  but  for  the  material  welfare  of  a  nation.  At  a  time  when  so 
much  thought  is  being  directed  to  the  conserv^ation  of  our  resources 
as  a  basis  for  individual  and  social  efficiency,  it  is  well  to  recall  that 
the  prosperity  of  a  nation  depends  not  alone  on  its  natural  wealth, 
but  also  on  the  intelligence  and  skill  of  its  citizens  and  the  capabilities 
and  weapons  they  can  utilize  in  solving  the  ever-increasing  problems 
that  lie  in  the  path  of  civilization.  The  farming  interests  in  the  United 
States  have  always  sustained  great  losses  from  the  depredations  of 
destructive  insects.  Ore  can  hardly  recall  any  phase  of  agriculture  of 
today  which  is  not  conditioned  by  considerations  on  the  economy  of 
certain  species.  Not  only  do  these*  ag<'nts  have  to  he  reckoned  with 
in  the  production  of  crops,  hut,  in  the  light  of  ])resent  knowledge  on 
the  dissemination  of  diseases,  we  now  know  that  they  are  inxportant 
factors  as  regards  human  health  and  comfort,  so  that  the  faru'CT  as 
well  as  his  acres  of  land  may  fall  far  short  of  th(Mr  potentialities. 
Some  aspects  of  these  considerations  apply  with  ecjual  force  to  our 
cities,  especially  in  the  more  thickly-setth^d  i>ortions  of  our  country, 
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which  are  confronted  ^^ath  some  serious  prohlemR  dealing  with  individ- 
ual and  social  well-being  because  of  the  activities  of  noxious  insects. 

From  time  immemorial  the  inroads  of  injurious  insects  on  aii^cul- 
ture  have  been  regarded  as  inevita!)le  handicaps  for  which  there  was 
little  or  no  amelioratitm.  But  in  the  period  in  which  we  have  lived 
and  worked  there  hjis  been  marked  reversal  of  ideas  on  the  part  of  the 
public  in  tlu^ir  thinking  about  insects,  which  is  no  more  strongly  indi- 
cated than  in  the*  depc»ndence  upon  official  entomologists  for  advice 
and  direction,  and  in  the*  high  standing  of  the  entomological  profession 
in  the  varic^d  organizations  engaged  in  the  promotion  of  agricultun\ 
The  entomologists  in  the  agricultural  institutions  have  been  foremost 
in  calling  pul)lic  attention  to  the  importance  of  injurious  insect49  and 
in  devising  metluxls  by  which  they  may  be  repressed,  or  losses  by  them 
reduced.  Hesi<les,  they  are  also  to  be  credite<l  with  having  forced 
these  facts  ujum  farn'ers  and  for  inaugurating  far-reaching  and  effect- 
ive policies  which  \\i\yv  b(»en  n»cognized  in  legal  enactments.  The 
results  in  farm  <*c()n()my  by  the  encouragement  of  foresight  and  con- 
fi<lenc(»  for  indifTcrenc(»  or  a])j)relH»nsi<)n  with  respect  to  certain  destruc- 
tive insects,  an<i  the  elimination  of  a  large  element  of  chance  in  the 
production  of  various  crops  by  the  development  of  a  scientific  basis 
for  n^HM'dial  and  r(»j)ressive  ireasures  have  b(H»n  of  inestimable  value. 
The  rapidity  of  dev<*lopnH*nt  an^l  the  present  financial  support  are 
ccmvincing  proofs  of  the  vitality  of  c^ntomological  effort  of  today  in 
this  country  :ind  of  its  increasing  <M*onomic  importance  in  the  eyes  of 
the  i'omiiHTciai  Mn<l  scit-ntific  ])ublic. 

Vi<  K-TiiKsiDKNT  Wohsham:  You  have  heard  this  splendid  pa|)er 
by  our  Proidrnt.  The  discussion  will  tak*'  place  at  the  S(*ssion  tomor- 
row morning.  1  wish  to  tak**  this  opportunity,  however,  to  state 
that  wr  art'  vrry  nrf-atly  indobtrd  to  our  President  for  this  splendid 
pajxT  which  h:is  Urn  so  wrll  pn^pan^l  and  which  contains  so  much 
thoUKht  :in<i  valuabif  information. 

Pkk^idknt  r.  J.  Pahhott:  \Vr  will  now  take  up  the  regular 
program,  and  Ii>tt'n  to  a  pajwr  by  Mr.  F.  L.  Washburn  on  **Toiiay*8 
Work  in  A]>]»li«'<i  liiitoniology." 


TODAY'S  WORK  IN  APPLIED  ENTOMOLOGY 

Hy  1- .  b.  WA.sinirKN 
( \\  ithdrawn  for  jniblication  elsewhere) 

Mh.   F.   L.  \VAsnnruN:     I  wish  to  state  that  I  sent  copies  of  the 
statements  given  in  this  paper  to  tliffen^nt  entomologists,  so  that  thej 
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could  have  an  opportunity  to  make  any  corrections  which  they  de- 
sired. 

President  P.  J.  Parrott:  The  next  paper  will  be  presented  by 
Mr.  W.  E.  Hinds  on  "County  Organization  in  the  Boil  Weevil  Cam- 
paign.'' 


COUNTY  ORGANIZATION  IN  THE  CAMPAIGN  AGAINST  THE 

BOLL  WEEVIL 

By  W.  E.  Hinds,  Aiitum,  Alabama 

The  problem  of  controlling,  or  successfully  minimizing  injury  by 
the  Mexican  cotton  boll  weevil  is  no  longer  primarily  either  an  entomo- 
logical or  an  agricultural  problem.  For  several  years  past  we  have 
looked  upon  the  campaign  against  the  boll  weevil  as  being  a  campaign 
for  good  farming.  In  the  minds  of  many,  at  least,  the  agricultural 
changes  which  are  taking  place  at  the  present  time  in  the  South,  con- 
stitute much  more  than  an  agricultural  revolution.  We  are  coming  to 
look  upon  the  boll  weevil  as  having  brought  some  of  the  greatest  bless- 
ings that  have  come  to  the  South  in  a  generation.  This  is  true  because 
the  fight  against  the  boll  weevil  has  awakened  the  South  to  some  of  her 
greatest  needs  and  is  making  her  break  loose  from  some  of  her  greatest 
handicaps.  Among  these  handicaps  has  been  a  one-crop  system,  and 
that  crop  raised  principally  upon  a  system  of  advances  by  which  the 
crop  has  been  mortgaged  even  })efore  it  is  planted.  The  great  mass  of 
dependent,  illiterate  black  farmers  of  the  South,  indeed,  present  a  prob- 
lem to  any  propaganda  for  progressive  agriculture.  The  })oll  weevil 
is  helping  the  South  to  sec  the  folly  of  ai>  all-cotton  system  and  to 
appreciate  the  absolute  necessity  of  a  more  diversified  agriculture. 
The  need  for  an  increase  of  live  stock  production  has  been  recognized 
and  we  believe  that  within  the  next  generation  the  South  is  destined  to 
become  one  of  the  greatest  meat-producing  sections  of  the  United 
States. 

Wherever  it  has  gone,  the  })oll  weevil  has  helped  to  reduce  the  acre- 
age in  cotton,  to  reduce  also  the  advances  made  upon  the  prospective 
cotton  crop  and  to  increase  the  planting  of  corn  and  other  food  stuffs 
and  the  production  of  live  stock  by  which  the  farmer  may  be  assured 
of  a  living  in  spite  of  the  boll  weevil.  These  are  steps  in  the  right 
direction;  but  only  a  beginning  in  their  general  adoption  has  as  yet 
been  made. 

The  boll  weevil  has  given  to  the  South,  and  probably  to  the  entire 
United  States,  the  Farm  Demonstration  Work,  which  has  become  of 
inestimable  value  in  its  benefits  to  the  most  j)rogressive  and  open- 
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minded  fanners  especially.  As  outgroii'ths  of  the  Demonstration  work 
we  have  the*  Boys'  Corn  Clubs  and  Pig  Clubs  and  the  Girls'  Tomato 
and  Canning  Clubs.  All  of  these  organizations  have  as  yet,  however, 
been  unable  to  reach  the  average  cotton  farmer  of  the  South.  The 
work  must  be  nmltiplied  and  greatly  extended  before  w*e  can  consider 
the  camj)aign  successful.  It  must  not  only  reach  the  question  of 
increased  yields  and  greater  profits  from  the  sum  total  of  farming  opera- 
tions, which  is  indeed  the  cornerstone  upon  which  other  phases  of 
farming  improvement  must  be  based,  but  there  must  be  provided  some 
means  for  securing  to  the  rural  population  a  leadership  and  an  initiative 
that  they  are  in  most  cases  incapable  of  supplying  for  themselves.  We 
also  face  the  fact  that  more  farmers  have  moved  from  their  farms  into 
town,  in  order  to  give  their  children  the  benefit  of  l>etter  school  facili- 
ties, than  have  left  the  fanns  because  of  inability  to  make  a  satisfactory 
profit  from  them.  Others  have  tired  of  the  isolation  of  their  country  life 
through  roads  that  may  be  impassable  for  several  months  of  the  year. 
For  these  and  many  other  reasons  we  believe  today  that  the  pro- 
gressive agricultural  movement  in  the  South  involves  not  only  the  pro- 
duction of  crops,  but  also  the  improvement  of  rural  school  and  church 
facilities,  of  rural  roads  and  other  means  of  communication,  and  such 
l)rovision  for  community  life  and  cooperative  action  as  shall  make  ru- 
ral life  fully  satisfactory  financially ,*intellectuaily  and  morally. 

It  is  to  h(»lp  in  securing  the  accomplishment  of  such  objects  that  we 
have  inaugurated  in  Alabama  a  plan  for  County  Agricultural  Advisory 
Committees  composed  of  a  few  leading  spiriti^,  in  order  to  initiate  new 
lines  of  effort  and  to  coordinate  all  forces  now  at  work  in  the  field. 

Briefly  stated,  the  plan  is  to  form  a  county  advisor>'  agricultural  com- 
mittee to  consist  of  from  six  to  ten  men,  representing  particularly  the 
banking,  mercantile,  farming  and  educational  interests,  through  the 
a)){K)intment  on  the  committee  of  at  least  one  representative  from  each 
class;  that  is,  a  banker,  a  merchant  doing  a  large  advancing  businesa, 
a  large  an<l  successful  planter  or  landowner — someone  who  is  thor- 
oughly familiar  with  the  best  agricultural  practices  for  fighting  the 
we(»vil  in  most  cases  the*  county  demonstration  agent — and  the 
county  superintendent  of  etlucation.  This  conmiittec  may  be  selected 
through  a  mass  meeting,  or  organized  under  the  initiative  of  a  hoard  of 
tra<le,  or  in  almost  any  other  way.  The  general  puri>ose  of  the  com- 
mitt<»e  is  to  ccmsider  ami  re<'ommend  and  foster  all  general  movements 
l<N)king  for  agricultural  or  rural  l)etterment.  Naturally,  those  things 
which  arr  of  iiiim<'<liate  importance  in  the  campaign  against  the  boll 
weevil  will  rrreive  first  attention.  The  committee  considers  all  local 
comlitinns  and  rer()minen<ls  a  general  ])lan  of  action  and  certain  defi- 
nite pun><»>es  for  liusiness  men  to  keep  working  towanl,  while  safe* 
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guarding  the  financial  interests  of  both  themselves  and  their  customers. 
The  educational  campaign  will  be  extended  through  the  holding  of 
beat  meetings  throughout  the  county,  at  which  some  of  the  most 
successful  local  men  may  tell  what  they  have  found  from  actual  experi- 
ence to  be  most  feasible  and  profitable  in  that  particular  community. 
By  cooperative  action,  the  necessary  agricultural  and  economic  read- 
justments can  be  made  gradually,  but  at  a  rate  that  will  offset  the 
increasing  capacity  of  the  weevil  for  damage,  which  usually  reaches  a 
maximum  about  the  third  year  after  the  infestation  begins.  In  this 
way  the  total  value  of  farm  products  can  at  least  be  maintained,  better 
agricultural  practices  inaugurated  and  prosperity  most  certainly  in- 
creased. Labor  must  be  retained,  bad  accounts  avoided  and  fore- 
closures of  mortgages  prevented,  also,  if  success  is  to  be  achieved  in 
this  campaign. 

At  its  recent  state  convention  the  Alabama  Bankers'  Association 
unanimously  and  enthusiastically  voted  to  support  this  movement  and 
work  along  this  line  is  a  leading  feature  in  the  work  of  that  association 
this  year.  There  is  no  measuring  the  possible  good  that  may  result 
from  this  movement.  By  it  the  value  of  the  Farm  Demonstration 
Work,  for  instance,  can  probably  be  doubled  in  one  year  with  very 
slight  additional  expenditures.  Much,  however,  depends  upon  local 
initiative  and  leadership,  and  the  leaders  in  this  movement  must  have 
a  clear  vision  as  to  the  possibilities  of  Southern  agriculture  under  the 
application  of  the  best  methods  of  farming  with  diversified  crops  and 
increased  stock.  They  mu$t  realize  the  full  capacity  for  damage  of  the 
boll  weevil  and  must  be  willing  to  face  the  situation  with  frankness, 
but  with  unflinching  courage  and  faith  in  their  ability  to  make  the 
fight  against  the  weevil  successfully. 


President  P.  J.  Parrott:  This  is  certainly  one  of  the  most 
interesting  phases  of  committee  work  on  a  large  scale.  If  there  is  no 
discussion  we  will  now  take  up  the  papi»r  by  Mr.  George  A.  Dean  on 
"Grasshopper  Control  Work  in  Western  Kansas.'' 

GRASSHOPPER  CONTROL  WORK  IN  WESTERN  KANSAS 

By  Geo.  A.  Dean,  Entomologisty  Kansas  State  AffHcultural  College  and  Experiment 

Station 

For  several  years  the  native  grasshoppers,  the  most  common  species 
of  which  were  Melanoplus  differentialis,  Melanoplus  bivitattns  and 
Mdanaplus  atlanis,  had  steadily  increased  in  numbers  over  the  western 
counties  of  Kansas,  and  in  many  of  the  counties  did  a  large  amount 
of  damage  to  the  crops.     In  the  early  fall  of  1912,  conditions  were 
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ver>'  favorable  for  the  females  to  oviposit,  and  the  dr>',  mild  winter 
which  followed  enabled  fully  90  per  cent  of  the  eggs  to  pass  the  winter 
uninjured.  In  the  spring  the  investigations  of  the  field  agents  of  the 
Department  of  l^]ntomolog>'  of  the  Kanstus  State  Agricultural  College 
and  Exi)eriment  Station  and  the  district  farm  demonstration  agents,^ 
together  with  a  large  number  of  reports  from  various  part43  of  the 
state,  showed  that  enormous  numbers  of  the  hoppers  were  hatching 
out  and  that  it  was  very  probable  that  the  farmers  of  western  Kansas 
would  experience  the  most  serious  outbreak  of  grasshoppers  known  in 
that  part  of  the  state,  unless  prompt  and  vigorous  efforts  were  made 
to  put  in  operation  methods  effective  in  destroying  them. 

.Thr(»e  years  ago  the  Department  of  Entomology  realizing  that  ©ot 
only  were  the  grasshoppers  increasing  in  alarming  numl)ers,  but  also 
that  they  would  be  doing  enormous  damage  to  the  crops,  stationed 
Mr.  Francois  H.  Milliken,'  assistant  entomologist,  in  the  field  to  study 
the  situation  and  (h^velop  effective  methods  for  the  control  of  the  hop- 
pers and  demonstrate  to  the  farmers  that  they  could  protect  their 
crops.  In  this  work  it  wms  found  that  poisoned  bran  mash,  the  hopper 
dozrr,  and  poultry  and  young  hogs  were  ver>'  efficient  measures  for 
the  control  of  the  grasshoi)pers. 

Several  of  the  reeoniiui*ndr<l  formuhe  for  the  preparation  of  the 
poisoned  bran  mash  were  us<'d,  but  after  thoroughly  testing  several  of 
th(*  various  ones.  Mr.  Milliken  reeonunended  the  following  formula 
as  <'ontaiiiing  the  (|uiintities  of  the  various  ingredients  that  proved 
nio>t  rfficirnt  :ind  rouKl  br  most  conveniently  han<lled: 

Formula: 

Bran    JO  Uw. 

Tari-s  Rn**!!  .        1    lb. 

Syruf) 2    qt8. 

()ranK«'.s  or  l«'nioiiH  .  .  ;{    fniitM 

Watrr      .  ..  .        :ij  khIm. 

Preparation  and  ili>tril»ution: 

Mix  tlir  bran  an<l  Pari-  jjrrrn  thoroughly  in  a  wa^^h  tub  while  dry. 
S(|urr/«'  tin'  juirr  of  til**  oraii>i«'>  or  Irnious  into  th«'  water,  ami  chop 
th<*  n-niaininii  ])ulj)  ami  tin-  ])«i'l  to  finr  bits  and  a<ld  thi»m  to  the*  water. 
I)i>^olv«»  tin*  svru])  in  tin'  watiT  an<l  wrt  th<»  bran  and  |>ois4m  with  the 
mixture.  >tirriim  at  tlir  >ann'  tiinr  so  as  to  damp4*n  the  mash  thor- 
oughly. 

»  Thf  lii^trirt  farm  ilrmon^tratiuii  aumt-s  an*  slat*'  ami  goviTntiu'iit  m«»n.  They 
an*  farm  a<lviM'n-  ami  \Nork  tinder  tli**  ilin'Ctioii  of  thr  Katuuis  Sliitc  .Vfpirulturti 
Coll-iCi-. 

•  Mr  ^^all••i•^  H  Millik«ii  wa^  av^i-tant  «'nt<>molo>ci8t  of  tlio  KaiiAaH  Kx|)rriineiit 
St  AT  ion  f«»r  t!i«-  twi>  >«ars  f»n-viini^  to  S«»pt«Mn!«T  1,  l'.U2,  ami  in  m>w  with  the  Bui^MI 
of  Kntomol<»ny,  riiit**.!  Staf^**  I>i'p:irtin««nt  of  .Vgrirultun*. 
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The  bait  when  flavored  with  oranges  or  lemons  was  found  to  be  not 
only  more  attractive,  but  also  more  appetizing,  and  thus  was  eaten 
by  more  of  the  grasshoppers. 

The  damp  mash  or  bait  should  be  sown  broadcast  in  the  infested 
areas  early  in  the  morning,  or  about  the  time  the  grasshoppers  are 
beginning  to  move  about  from  their  night's  rest.  It  should  be  scat- 
tered in  such  a  manner  as  to  cover  five  acres  with  the  amount  of  bait 
made  by  using  the  quantities  of  ingredients  given  in  the  above  formula. 
Since  very  little  of  the  bran  mash  is  eaten  after  it  becomes  dry,  scat- 
tering it  broadcast  in  the  morning,  and  very  thinly,  places  it  where 
the  largest  number  will  find  it  in  the  shortest  time.  Sowing  it  in  this 
manner  also  makes  it  impossible  for  birds,  barnyard  fowls,  or  live  stock 
to  secure  a  sufficient  amount  of  the  poison  to  kill  them.  On  alfalfa 
fields,  in  order  to  secure  the  best  results,  the  bait  should  be  applied 
after  a  crop  has  been  removed  and  before  the  new  crop  has  started. 
Inasmuch  as  the  poisoned  bait  does  not  act  quickly,  it  will  be  from 
two  to  four  days  before  the  grasshoppers  are  found  dead,  and  these 
will  be  more  numerous  in  the  sheltered  places.  It  does  not  require 
much  of  the  poison  to  kill  them.  Even  a  small  portion  from  one  of 
the  poisoned  flakes  will  be  sufficient  to  cause  death. 

Last  spring,  early  in  the  season  the  Department  of  Entomology 
sent  out  advance  notices  and  circulars  of  warning,  stating  how  favor- 
able the  conditions  had  been  for  the  female  grasshoppers  to  oviposit, 
and  how  the  mild,  dry  winter  had  enabled  fully  90  per  cent  of  the  eggs 
to  pass  the  winter  uninjured.  This  information  was  published  in  all 
the  farm  journals  and  nearly  every  daily  and  county  newspaper  in  the 
state.  Later,  the  department  not  only  sent  out  another  warning, 
stating  that  the  hoppers  had  hatched  out  in  enormous  numbers,  and 
that  they  were  already  seriously  injuring  crops,  but  also  sent  two  men 
to  demonstrate  the  practical  methods  of  control.  Tliree  district  farm 
demonstration  agents  were  also  busy  in  urging  the  farmers  to  prepare 
to  fight  the  grasshoppers  that  were  already  devouring  their  crops. 
Many  farmers,  and  in  one  place  the  entire  county,  put  into  operation 
the  methods  recommended  and  profited  there}>y,  but  the  great  major- 
ity either  paid  no  attention  to  the  warning  or  failed  to  put  the  methods 
of  control  in  operation  at  the  opportune  time;  that  is,  while  the  grass- 
hoppers are  young  or  are  just  migrating  into  the  cultivated  fields,  and 
thus  they  soon  found  themselves  facing  the  most  serious  outbreak  of 
grasshoppers  known  in  their  part  of  the  state.  They  were  now  com- 
pelled either  to  destroy  the  almost  fully  grown  hoppers  or  allow  them 
to  completely  devastate  tlieir  crops,  kill  their  orchards  and  destroy 
their  shade  trees.  The  farmers  were  now  crying  for  help.  Mr.  G.  E. 
Thompson,  the  district  farm  demonstration  agent  of  Southwest  Kansas, 
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succeeded  in  getting  Ford  County  to  organize  for  a  systematic  fight. 
The  county  commissioners  realizing  the  seriousness  of  the  situation 
agreed  to  appropriate  money  out  of  the  county  funds  to  furnish  free 
poisoned  bran  mash  for  every  farmer  in  the  county.  The  county  was 
organized  through  the  township  trustees,  every  trustee  being  held 
responsible  for  the  work  in  his  township.  The  governor  of  the  state 
was  recjuested  to  urge  upon  the  county  commissioners  of  the  adjoining 
county  to  cooperate  in  the  work.  Monday,  July  14,  was  set  as  the 
'*gra.sshopper  day.''  The  county  commissioners  had  distributed  over 
the  entire  county  the  following  printed  circular: 

CiKASSHOPPER    Fl(iIlT   NeXT   MoNDAY 

"In  view  of  the  alarming  numlxrA  in  which  graHshopperR  arc  appearing  in  Ford 
County,  and  the  untold  damage  which  they  are  causing  to  gn)wing  crops,  the  board 
of  county  commissioners  has  apixjinted  Monday,  July  14,  as  the  date  on  which  to 
make  a  united  and  determined  effort  throughout  all  the  townships  of  the  county  to 
destroy  the  pests  as  completely  as  ptjHnible. 

"  In  order  to  enlist  the  help  of  ever>'  farmer  in  the  county,  in  one  big  effort  to  exter- 
minate the  grasshopfiers  on  that  day,  we  have  directed  the  trustees  in  every  township 
to  purchase  at  county  cxi)etLs(>  the  HuppUes  which  are  nf*eded  in  his  township  for  poi* 
soning  the  grasshopiM^rK,  using  tlie  formula  which  the  State  Agricultural  College  has 
found  to  be  most  effective. 

"We  ap|)eul  to  ever>'  farmer,  ever>'  hindowner  and  ewry  tenant  to  take  up  this 
matter  at  once  with  tlie  trustee  of  their  township  who  will  furnish  all  the  supplies 
and  have  charge*  of  tlie  work  in  that  township.  The  situation  demands  that  we  deal 
with  this  i>e8t  promptly  and  effectively.  Please  Ret  in  touch  with  >'our  trustee  at 
once  by  t4?lephoiM»  or  otlierwi*«»,  find  out  when*  you  are  t(»  go  to  get  the  materials  and 
inten*Mt  all  your  neighl)(>n«  in  th<'  campai^ii- 

*'(H*t  your  supplies  in  time  m  that  you  will  1m»  rejwly  to  spread  the  bait  early  Mon* 
day  morning  lx*fon'  th*  gnisshopfiers  ha\e  Ix^gim  to  move. 

"This  is  <im*  of  the  most  serious  situations  Fonl  County  has  faced  for  several  yearn. 
We  must  have  ev^ry  faniMT  in  the  t'wUi  early  wxt  Mcmday  morning  it  we  get  tho 
best  H'sultK.  All  th:it  n*timins  f<ir  the  farnMT  to  do  is  to  go  to  the  trustee  and  fei 
the*  materials  whirh  tls*  county  itt  furnishing  an<l  spn*a4l  tlwMu  on  the  inf<*(tted  fields. 
Please  nive  rver>'  axHi.«»tance  in  your  iK»^*er. 

(I.  W.  Artwkin,  W.  J.  Daviem,  C.  R.  Aten,  ("ounty  CommiM9ionerM.** 

This  summons  wjus  <»lretric  in  effect.  It  wa**  lu*  if  an  army  were 
moving  on  the  country.  Farmers  who  had  stood  helplessly  by  watch* 
ing  hordes  of  grasshop|M»rs  devour  field  after  field  and  even  orchards 
and  sha<le  trees,  now  assunnMl  a  Hghting  attitude.  The  plan  pro- 
POWmI  by  the  demonstration  agi'iit  met  with  the  approval  of  all.  E\  ery 
township  trustee  was  to  call  hy  tt»lephone  or  see  |>ers<mally  ever)'  farmer 
in  his  district  and  tell  him  when*  to  call  for  his  iK)rtion  of  the  poison. 
Di.stril>uting  |)<)ints  wvtv  estalilished  at  four  towns  in  the  county.  The 
poisonrd  hran  mash  usimI  was  to  \h*  xntule  and  distributed  according 
to  t\\v  plan  n'commeniled  by  t\\v  Department  of  Kntomolog>'.    It  was 
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the  poisoned  bran  mash  that  had  proved  so  successful  the  two  previ- 
ous summers.  Four  days  before  the  poison  was  to  be  distributed  the 
writer  took  the  field  personally  to  conduct  the  campaign. 

So  well  organized  was  the  work,  and  so  perfect  the  cooperation, 
credit  for  which  should  \ye  given  Mr.  G.  E.  Thompson,  the  district 
demonstration  agent,  that  two  days  before  the  time  set  as  "grass- 
hopper day"  the  county  commissioners  had  the  material  on  hand,  and 
the  township  trustees  had  their  forces  marshaled  and  ready  for  the 
fight.  Within  the  next  three  days  supplies  were  distributed  to  the 
farmers  sufficient  to  prepare  nearly  one  hundred  tons  of  poisoned  bran 
mash.  All  day  long  hundreds  of  farmers  came  for  their  allotment  of 
the  material.  One  or  two  representatives  from  the  Agricultural  Col- 
lege or  the  University  of  Kansas  were  at  each  place  to  explain  how 
to  mix  and  distribute  the  poison.  The  Paris  green  and  bran  were 
mixed  at  the  distributing  stations,  but  the  syrup,  oranges  and  water 
were  not  to  be  added  until  it  was  ready  to  put  out  in  the  field.  A 
printed  circular  describing  the  method  of  preparing  the  poisoned  bran 
mash,  together  with  the  method  of  distribution,  was  given  to  ever>' 
farmer,  so  if  he  forgot  the  instructions  of  the  college  men  he  would 
have  the  directions  in  the  circular.  The  circular  also  described  in 
detail  the  other  methods  of  control.  A  county  official  checked  out 
the  poison  at  each  place.  A  two  hundred-pound  allotment  was  given 
each  farmer,  providing,  of  course,  he  had  use  for  that  amount.  Of 
course  this  amount  was  not*  sufficient  for  the  farmer  who  had  several 
himdred  acres  of  crops  to  protect.  However,  the  county  officials  felt 
that  it  was  enough  fully  to  demonstrate  to  him  that  the  poison  was 
efficient,  and  after  he  was  convinced  the  hoppers  could  be  destroyed 
and  his  crops  saved,  he  would  be  willing  to  buy  additional  material 
for  distribution  over  the  remaining  fields  of  his  farm.  Although  the 
writer  knew  the  pK)isoned  bran  mash  had  proved  successful  where  it 
had  been  used  on  a  small  scale  the  two  previous  summers,  and  had 
persuaded  the  farmers  and  county  officials  that  it  was  no  experiment 
but  just  a  piece  of  demonstration  work,  he  could  not  help  feeling  anx- 
ious as  to  what  the  result  would  be.  Over  one  thousand  farmers  in  a 
single  county  had  taken  home  the  poison.  RepK)rters  from  several  of 
the  leading  daily  papers  were  there  to  write  up  the  result.  Several 
other  counties  were  waiting  to  either  organize  to  distribute  poisoned 
bran  mash,  or  join  in  the  criticism  of  the  college.  A  number  of  per- 
sons, such  as  you  always  find  when  doing  work  of  this  sort,  were  wait- 
ing for  an  opportunity  to  severely  criticise  the  work.  Meanwhile 
the  farmers  had  distributed  one  hundred  ton  of  pK)ison.  Thus  Ford 
County  and  all  of  us  rested  and  waited.  The  grasshoppers  ate  and  so 
ravenous  were  they  for  the  poisoned  bait  that  they  even  left  their 
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choicest  green  food.  In  two  (hiys  the  poison  had  done  its  work.  In- 
vestigations and  reports  from  all  over  the  county  showed  that  from 
60  to  70  |K*r  cent  of  Xho  grasshopi)er8  had  lx»<»n  killed  by  the  first  appli- 
cation. Counts  made  in  alfalfa  fields  of  average  infestation,  showed 
from  one  hundred  and  fifty  to  two  hundred  and  fifty  dead  grasshop- 
p<Ts  p(?r  e<iuare  foot.  In  many  places  under  a  single  tree  there  was  a 
piM*k  of  dead  hoppers,  and  along  hedges  the  ground  directly  under  the 
hedge  was  completely  covered,  and  in  some  places  they  were  actually 
piled  up  two  and  three  deep.  In  other  words,  the  results  were  far 
blotter  than  anyone  could  have  exp(»cted. 

The  grassho])iX'r  control  work  did  not  stop  with  Ford  County.  It 
was  now  an  easy  matter  to  organize,  and  eleven  other  western  counties 
followed  the  example  of  Ford  County  in  quick  succession.  In  each  of 
these  counties  the  ingredients  were  furnished  by  the  county  and  the 
same  method  of  organization  was  used.  Ihe  results  were  equally  as 
good,  and  in  some  cases  l)ettcr.  For  instance,  in  Pawnee  County 
where  one  hundred  and  twelve  tons  of  the  poisoned  bran  mash  were 
distributed,  fully  SO  jmt  cent  of  the  grasshopiK^rs  were  killed,  and  in 
Kllis  ( \>unty  where  oni*  hundred  and  sixty-<»ight  tons  were  distributed, 
one  hundred  and  twenty  tons  of  which  were  distributed  in  a  single  day, 
almost  \H)  |M'r  cent  of  the  gnisshopfXTs  were  destroyi^d. 

The  following  rf*]N)rt  of  the  amount  of  ])oisoned  bran  mash  used  in 
the  grasshopiHT  control  work  is  taken  from  the  reports  of  the  county 
official.s: 

AMdl  NTS  OK  TOISONKI)  BKAX  MASH   TSKD 
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Fig.  1.    Grasshoppers  destroying  a  cornfield;  only  the  bare  stalks  remain. 


Fig.  2.    Fannere  getting  their  allotment  of  poisoned  bran  mash.  Dodge  City. 
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Caroliou  poplar  defoliated  by  grasshoppers. 
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Such  excellent  cooperation  was  had  from  all  the  farmers  and  county 
officials  and  so  well  organized  was  the  work  that  it  lasted  only  two 
weeks.  Six  representatives  from  the  Agricultural  College,  three  dis- 
trict farm  demonstration  agents,  one  representative  of  the  Bureau  of 
Entomolog\',  United  States  Department  of  Agriculture,  ^  and  four  rej)- 
resentatives  of  the  University  of  Kansas,  cooperated  in  the  work. 

The  entire  work  was  an  excellent  example  of  cooperation,  and  demon- 
strated what  can  be  done  when  farmers,  merchants,  bankers,  millers, 
college  men,  farm  demonstration  agents,  government  men,  and  county 
officials  get  together. 

Although  the  farmers  in  western  Kansas  experienced  last  summer 
the  most  serious  outbreak  of  grasshoppers  knowTi  in  that  part  of  the 
state,  they  demonstrated  that  they  were  equal  to  the  occasion.  After 
they  were  once  convinced  they  were  prompt  in  organizing,  and  by 
putting  into  operation  the  methods  of  control  reconmiended  by  the 
Agricultural  College,  they  were  successful  in  destroying  the  grass- 
hoppers. At  the  close  of  the  season  the  entomologists  and  the  farm 
demonstration  agents  made  a  careful  examination  of  the  grasshopper 
situation  and  were  convinced  that  there  were  fewer  grasshoppers  in 
western  Kansas  than  there  had  been  for  many  years.  In  fact,  when 
we  consider  that  the  farmers  of  western  Kansas  fed  to  their  grasshop- 
pers almost  a  thousand  tons  or  two  million  pounds  of  poisoned  bran 
mash,  it  is  no  wonder  that  there  is  a  scarcity  of  grasshoppers.  From 
60  to  80  per  cent  of  the  hoppers  were  killed  by  the  poisoned  bran  mash. 
The  remaining  grasshoppers  were  so  left  to  the  mercy  of  the  parasitic 
and  predac(»ous  enemies  that  only  a  few  of  them  escaped. 


President  Parrott:  This  paper  has  been  very  interesting.  We 
have  another  on  the  same  subject  by  Prof.  S.  J.  Hunter,  which  we 
will  hav(*  before  opening  the  subject  for  discussion.  [The  author 
8ubmitte<l  the  following  in  place  of  the  verbal  report.     Ed.] 


GRASSHOPPER  CONTROL  IN  THE   SOUTHERN 
DIVISION   OF  KANSAS 

Hy  S.  J.  HiNTKR   ami  P.  W.  Claasskn,  ('nifenfUy  of  Kansas,  iMwnuce 

Seventeen  years  ago  the  first  problem  presented  to  the  senior  author 
when  first  he  became  officially  associated  with  the  University  of 
Kansas  was  the  native  grasshopper  problem  in  western  Kansas.     This 

*  Th<'  writor  •iosirr'."  to  acknowkHlgu  the  valuiiblo  cooperation  of  X\w  Huivau  of  Knto- 
mology,  rnitc<l  States  l>»partnK»nt  of  Agriculture.  Mr.  Harrison  Smith.  a.»5.»«i8tant 
entomolojtist .  Tniteil  States  l>epartnient  of  Agriculture,  helped  verj*  much  in  or|can- 
iiing  counties  in  Northwest  Kamuui. 
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was  in  a  letter  from  Secretary  Coburn  of  the  State  Board  of  Agricul- 
ture transmitting  a  number  of  letters  from  alfalfa  growers  in  the 
western  part  of  the  state.  Accordingly  the  department  fitted  out 
an  expedition  which  spent  three  seasons  in  camp  in  the  alfalfa  fields 
of  western  Kansas.  Results  of  this  work  were  given  in  three 
bulletins  of  the  department  of  entomolog>'J 

Discing  of  alfalfa  in  early  spring  was  here  first  advocated  as  an 
eflfective  means  of  destroying  the  grasshopper  eggs  and  as  well  in- 
creasing the  forage  yield.  From  time  to  time  as  occasion  required  this 
problem  has  l)e<»n  followed.  On  June  6,  1913,  Mr.  A.  J.  Spangler, 
then  assistant  state  entomologist,  began  work  in  Ness,  Ford  and  Gray 
tjounties,  giving  special  attention  to  the  fungous  disease  then  preva- 
lent among  the  nymphs.  Mr.  Spangler  continued  his  experimental 
work  on  this  until  he  resigned  July  1,  1913,  to  become  state  inspector 
of  Minnesota,  and  was  immediately  succee<led  by  the  junior  author 
of  this  paper. 

The  Tniversity  has  responded  to  requests  for  entomological  work 
from  all  ])arts  of  the  state  from  1872,  at  which  time  Dr.  Snow  was 
made  chairman  of  the  entomological  commission  of  the  Kan-sas  Acad- 
emy of  Science,  until  1907.  In  this  latter  year  the  state  legislature 
created  an  entomological  commission,  the  scope  of  whose  work  is  in 
accordance  with  Section  4  of  the  Law  creating  that  commission  as 
follows:  *'That  it  shall  be  the  duty  of  said  state  entomologists,  under 
the  control  of  the  state  entomological  commission,  to  seek  out  and 
suppress  i>efnicious  insect  i:>ests  and  injurious  and  contagious  plant 
disiNiM's  liereinbefore  mentioned  as  <lestructive  to  the  horticultural 
ami  agricultural  interests  of  this  state,  and  conduct  experiments  when 
necessary-  to  accomplish  that  end.- 

This  commission  shortly  after  the  enactment  of  the  law  dividwl  the 
state  as  shown  in  a  map  published  in  the  first  annual  rejwrt  of  the 

»1>|):.  Omth.  No. 
31-ls*l7     Tilt'  M<»n»  I>'«tniriivi*  (lra<«hc»p|M»n4<if  KaibiaM.    Bui.  I>ppt .  of  Kntoniolofo*, 

<M  .  pp.  1   III    pbi.  M\  .     K.  H.  Snow  and  S.  J.  Hunter. 
35     rjinf«itir  Influcn(*(*  on  .MrlanophiM.      K.  T.  Quart«»rly,  VII,  pp.  20.V-210.  Oct. 

fijc**      S  .1    llunti>r 
3H-1SW     Alfalfii.  (iruM<h(»p|MTH.  liti^s-.TlH^ir  IU*lutionHhi|iH.     Bui.  I>rpt .  Kntonuilogy, 

pp.  I    1»V4.  pb*.  I   XIII.  Hkh.  l-.V.».     S.  J   Hunt«T. 
In  adilition  to  th«'H4\  thn*e  taxononur  paiMTx  werr  prc*pan;d  a.«<  foUowii: 
47    -Thi*  Mi'lanopli  (»f  KauKan.     I'art   I.  IVychi',  vtil.  IX,  pp.  tW-64.  June.  IIKIO. 

S   J    I!unt4*r  ami  \V.  S.  Sutton 
48-  'Hh-  Mrlanopli  of  Kaanan      I'art   11.  rHyrlw.  vol.  IX,  pp.  7tV-78.  July.  190U. 

S  .1.  Hunt4r  and  W.  S  Sutton 
49     Thr  M<lanopli  of  Kan^aM.     Part  III.  Pnyrhc.  vol.  IX.  pp.  SH-9,  AugUflt.  1900. 

S   J.  Hunt«T  ami  W.  S    Sutton. 
•C'hapt«T  'iSti,  Kamtikt  St*Krtion  I^iwh  of  1*107.  Si»c.  4. 
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commission  for  1907  and  1908.  Since  that  time  all  the  University's 
entomological  work  along  economic  lines  has  been  confined  to  the 
part  of  the  state  assigned  to  the  state  entomologist  of  the  University 
of  Kansas  by  the  entomological  commission. 

Therefore,  from  the  numerous  requests  received  this  season  from 
counties  in  the  University's  district,  it  was  evident  that  vigorous 
measures  were  being  called  for.  Accordingly,  the  authors  formulated 
a  campaign  in  conjunction  with  the  county  commissioners  with  the 
cooperation  of  the  following  members  of  the  department  force :  Assist- 
ant Professor  Hungerford,  Assistant  W.  T.  Emer>',  Field  Assistant 
A.  E.  Mallory,  Assistant  Dwight  Isely,  and  Professor  W.  B.  Wilson, 
head  department  of  biology,  Ottawa  University,  an  appointee  of  the 
commission  for  this  work.  All  these  men  are  university  graduates 
of  several  years  standing  and  with  two  or  more  years'  experience  in 
entomological  field  work. 

The  organization  of  the  coimties  in  the  University's  territory  was 
accomplished  by  holding  a  mass  meeting  called  by  the  county  com- 
missioners at  which  one  or  more  of  the  University's  entomologists  were 
present  to  give  details  of  the  organization  and  direct  the  work. 

At  this  meeting  a  certain  day  was  designated  as  Grasshopper  Day 
when  every  man  in  the  coimty  was  enlisted  in  the  fight.  The  township 
trustees  of  each  township  were  instructed  to  issue  to  each  farmer  a 
certain  amount  of  the  poison  and  the  University  entomologist v«  were 
there  to  direct  its  application  and  record  results.  Practically  every 
farmer  in  these  counties  availed  himself  of  the  opportunity  to  destroy 
the  grasshoppers  on  his  place  in  this  way. 

The  formula  used  is  given  below.  Since  the  fornmla  used  by 
Professor  Dean  of  the  State  Agricultural  College,  with  whom  we 
worked  in  two  counties,  differed  from  ours  as  first  published  in  the 
use  of  oranges  instead  of  lemons  and  an  additional  amount  of  s\Tup, 
we,  at  his  suggestion,  to  avoid  confusion  among  the  farmers,  added 
the  oranges  to  make  the  formulas  uniform.  Our  experiments,  how- 
ever, show  that  the  use  of  lemons  is  40  per  cent  more  eflfective  than 
the  use  of  oranges.  In  fact  we  have  found  that  vinegar  has  proven 
as  effective  as  oranges.  The  use  of  oranges  shows  no  appreciable 
difference  in  the  attractiveness  of  the  bait,  as  compared  with  plain 
bran  mash. 

The  commissioners  of  the  various  counties  concerned  entered  heartily 
in  this  work  and  not  only  furnished  the  poison  but  furnished  circulars, 
samples  of  which  may  be  obtained  by  interested  parties  on  application 
to  the  author. 

In  addition  to  this  the  University  distributed  5,000  circulars  of 
instructions  over  its  territorv. 
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The  following  is  the  formula  which  was  recommended: 

1 
2i  lbs.  Paris  Grpon  or  White  Arsenic. 
60  lbs.  Bran. 
Mix  thcBP  dry. 

II 
6  orangi'8,  or  lemons,  chopped  up  fine,  rind  and  all. 

4  quarts  syrup. 

5  gallons  water. 

Mix  these  tnrre  together  thoroughly. 

Mix  I.  and  II.,  then  add  sufficient  water  to  make  a  wet  mash. 

Caution:-  Do  not  add  water  until  the  day  the  poison  is  to  be  difi- 
tributed. 

Early  in  the  morning  l)etween  5  and  7  o'clock  this  poisoned  bran 
should  l)e  scattered  broadcast  in  the  infested  areas.  It  is  of  great 
importance  to  get  the  poison  out  early  as  the  hoppers  eat  it  better 
when  first  beginning  to  feed. 

Summary   of   Results 

County  commiHsioners  of  the  following  coimties  cooperated  on  the 
above  plan  and  fumishetl  the  several  amounts  set  opposite  their 
names : 

Finney,  Garden  City  —4,000  pounds  Pari:*  green — 10  T.  bran. 
Gray,  Cinunamm— 1,700  pounds  Parin  green — 17  T.  bran. 
Hodg^*nuin,  Jetmore--  1,000  {Munds  Pari^  green — 10  T.  bran. 
Fonl,  LKxlge  City  -4,500  |H>undM  Paris  gni-n— 45  T.  bran.     Cl'l»  Santa  h6,  the 
Fc<leral  Huh'hu,  tlw  C<>lU»ge,  and  tin*  rniversity  worke<l  togethiT  here.) 
Scott,  St»ott  -l.fXM)  pounds  arw*nic  -10  T.  bran. 
Kearney,  I>akin-  2..'300  |x)und0  PariH  gre«»n — 25  T.  bran. 
I^xhvanb.  Kin>*U»y  -(The  nanw  forwK  worked  hen*  aM  in  Ford  County). 
Pawm***,  l^iHM'd     {Pn>fef*or  I>ean  of  tin*  colk'gc  Uiok  full  charge  lien»). 
Meaile  C(»unty  -  1 ,500  poundj«  Pariw  gnx^n— 30,000  iiounds  bran. 

In  the  following  rounti<»s  the  entomologists  of  the  University  gave 
individual  :is.»<istance  to  the  fanner.**: 

Hamilton.  N(*»i, 

Wichita,  I^ni». 

I'ratt.  StalTonl. 
Barton, 

The  morning  was  found  to  be  the  best  time  to  apply  the  mixture. 
It  do<»s  not  dry  as  fast  then  and  the  grasshoppers  are  more  eager  for 
f(KKl,  and  an*,  therefore,  more  easily  attract^nl  to  it.  When  scattered 
broadra.*»t.  u>ing  three  to  five  pounds  of  the  mixture  to  the  acre,  the 
danger  of  poisoning  fowls  is  eliminated. 

('hi('ken*i  eating  the  ]>oisoned  hoppers  do  not  app<*ar  to  \ye  affected* 
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The  poisoned  hoppers  do  not  seem  to  take  enough  poison  to  affect 
the  cannibalistic  brethren  who  are  wont  to  devour  their  poisoned  kind. 

Actual  counts  showed  that  after  the  bran  mash  once  became  dry- 
it  lost  its  attractiveness  and  thereby  its  effectiveness.  This  is  another 
reason  advanced  for  early  morning  application. 

Since  under  ordinary  weather  conditions  the  bran  dries  out  in  about 
two  hours,  distributing  the  mash  in  little  balls  or  piles  was  tried.  It 
was  found,  however,  upon  experiment,  that  the  sowing  of  the  bran 
mash  broadcast  was  more  effective  for  the  following  reasons: 

a.  It  eliminates  all  danger  of  poisoning  fowls  or  stock. 

6.  Covers  more  than  twice  as  much  area  and  thereby  reaches  more 
hoppers. 

c.  After  the  outer  surface  of  the  bran-mash  ball  has  once  become  dry 
it  is  not  eaten  even  though  the  inside  may  still  be  moist. 

d.  With  the  same  amount  several  applications  may  be  made  at 
intervals  of  two  to  four  days  thereby  reaching  more  hoppers. 

Observation  counts  showed  that  40  to  60  per  cent  of  the  grasshoppers 
were  killed  with  one  application  of  the  poison.  A  second  application 
destroyed  from  70  to  80  per  cent  of  the  grasshoppers. 

Investigations  in  comparison  with  checked  fields  after  the  25th 
of  September  showed  that  there  were  less  than  half  as  many  living 
hoppers  on  the  field  where  poison  had  been  scattered  than  on  checked 
fields  where  no  poison  had  been  appHed. 

Sarcophagid  parasites  were  unusually  active  throughout  the  region. 

The  locust  fungus  was  unusually  active  in  four  counties  in  the  early 
spring  but  with  the  dry  weather  it  practically  disai)peared.  All 
attempts  at  artificial  distribution  were  without  avail. 

It  would  seem  almost  impracticable  to  distribute  pois(m  in  a  green 
alfalfa  field  where  there  is  abundance  of  feed  for  the  hoppers  and  yet, 
from  figures  based  on  actual  counts,  al)out  two  hundred  and  forty 
thousand  grasshoppers  were  killed  i)er  acre  ^vith  one  api)lication  right 
in  the  midst  of  a  large  green  alfalfa  field.  Poison  for  this  experiment 
was  scattered  broadcast  through  the  field,  using  four  to  five  i)ounds  to 
the  acre  at  an  actual  cost  of  not  over  twelve  cents  per  acre. 

A  more  effective  means,  however,  is  the  mo^^^ng  of  the  field,  leaving 
strips  of  standing  alfalfa  four  to  six  feet  wide  and  about  seventy- 
five  yards  apart.  The  grasshop])ers  soon  collect  in  these  strips  and 
are  thus  readily  poisoned  with  small  amounts  of  the  bran  mash  or  easily 
caught  with  the  hopperdozer. 

By  the  use  of  these  means  one  of  the  largest  alfalfa  growers  in  the 
southwest  was  al)le  to  harvest  three  crops  of  alfalfa  before  the  first 
of  August  where  in  a  check  field  nearby  only  one  crop  was  harvested 
in  the  same  time  and  that  the  first  crop. 
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Experimental    Work    on  Attractiveness    of    Various    Poison 

Mixtures 

Experiments  to  determine  the  attractiveness  and  effectiveness  of 
a  number  of  poison  baits  were  made.  The  sites  chosen  for  such  ex- 
periments were  bare  of  vegetation  but  rich  in  green  vegetation 
twenty-five  to  one  hundred  feet  away. 

For  example  beds  of  dried  up  ponds  and  imused  bare  irrigation 
ditches  were  use<l.  In  such  situations  the  grasshopper  could  readily 
be  observed  descending  from  the  food  plants  and  marching  directly 
to  the  poison. 

The  general  mixture  of  bran,  Paris  green,  and  syrup  was  used,  lemon, 
anise  oil,  stale  l)eer,  and  vinegar  were  added  to  separate  portions 
re.spectively.  On  further  experiment,  plain  bran  and  Paris  green  and 
plain  bran  with  syrup  were  used  to  check  results 

The  object  of  these  experiments  was  to  find,  if  possible,  a  cheaper 
product  to  take  the  place  of  the  expensive  lemon,  using  vinegar, 
if  possible. 

Beginning  with  the  lemon  mixture  and  following  it  by  anise  oil, 
stale  beer,  and  vinegar  mixtures  respectively,  these  were  put  out  sep- 
arately in  a  series  of  portions,  about  a  teaspoonful  in  a  place.  Counts 
were  then  made  of  the  number  of  hoppers  attracted  to  the  various 
baits  and  recorde<l  as  follows: 


Experiment  1 

Showing  number  of  hoppers  attracted  to  indhndual  baits 

The.«<e  counts  were  made  at  intervals  of  twenty  to  thirty  minutes. 


Count  So. 


Pik  .No    1 
PilP  No  2 
Pilp  No.  3 
Pik  No.  4  . 
Pik  No.  5  . 
nie  .No.  6 
ftle  No.  7  . 
Pile  No.  K 
nfe  No.  •  . 
Pilr  No.  10. 
Pile  No.  11 


Looo 

Aiii«Oil 

i 

8UleB«r 

y 

imftt 

'.  ^i 

S       1 

1 

3  ' 

1       2 

S 

1 

2      3 

11  '  15  , 

'  1 

0 

«      14  i 

II 

0 

1 

e  ■ 

0 

0 

0 

2 

0 

0 

0 

1}      11 

1 

7       3 

S  1 

0 

5       5 

e  , 

4 

4      10 

73M»M4AI7a5S0       SJSItlS 


Tiital  ntiniU'r  of  )H)pperH  iittrartc<l  by  variouii  baitm 

liPiTHm.  1H7  Stalo  l)w»r,  70 

.\nwi»  oil.  \^  VincKar,  78 

llw*  third  count  hHowh  the  comparmtively  imaU  number  of  hoppers  aitrmcted 
alter  thi*  Imu  had  drie<i out. 
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EbCPERIMENT   2 


79^ 


This  experiment  was  made  in  the  alfalfa  stubble  along  the  edge  of  a 
field  that  had  not  yet  been  cut. 

The  table  agam  shows  the  number  of  hoppers  attracted  to  individual 
baits. 

Counts  made  at  intervals  of  twenty  to  thirty  minutes. 


LemoD 

AniaeOU     |    Stale  Beer    '      rinegar       PIud  Mixture 

PbinSynip 

Count  No 1 

2 

1     1      2    1      1          2          1          2          1          2 

1          2 

PUe  No.  1 3 

1 

4 
4 
4 
2 

5  1      0          3          1          4          1          6          2 

6  3          13          2          0          9          4 
3           16          4          4           14          4 
8          7           6          2          4          0          4           1 

A              1              4             4             3             2             0              1 

4          1 

PUbNo.2 12 

PUe  No.  3 5 

7  0 

8  2 

Plb  No.  4 6 

6          1 

PIb  No.  5                               11 

6          2 

Fife  No.  6 9 

3    1      8          3           3          0          2           1           2           1 
5153324443 
5    '      5          4           5           11           1           6          2 

7          3 

Pile  No.  7 7 

7          1 

Pile  No.  8 10 

5          3 

63 

«, 

46         22         31         17         24         10    !    44         18 

50        13 

Total  number  of  hoppers  attracted  by  various  baits: 

Lemon,  91  Vinegar,  34 

Anise  oil,  68  Plain  mixture,  62 

Stale  beer,  48  Plain  syrup,  63 

ITie  plain  mixture  column  contains  only  bran,  Paris  green,  and  water. 
The  last  colimm  contains  syrup  in  addition  to  the  plain  mixture. 
These  were  put  out  as  checks. 

Experiment  3 

This  experiment  was  made  at  same  time  and  of  the  same  mixtures 
as  No.  2,  but  placed  on  bare  ground  near  green  vegetation. 


ConatNo. 


LemoD 


AninOil     '    Stale  Beer    {      Yinecw      Pbin  Mixture'  Plain  Syrap 


2    1112 


PikNo.1  . 
PUtNo.2. 
PifeNo.3. 
FikNo.4. 
PU>No.5. 
PlleNo.6. 
FUeNo.7. 
FUeNo.8. 


4 
12 
« 
5 
2 
8 
16 
12 


0 
3 
8 
4 
3 
7 
10 
5 


8 
13 
0 
« 
3 
12 
7 
4 


« 


48 


53 


3« 


20 


24 


49 


23         62 


41 


23 


Total  number  of  hoppers  attracted  by  vuious  baits: 

Lemon,  113  Vinegar,  72 

Anise  oil,  89  Plain  mixture,  98 

Stale  beer,  53  Plain  syrup,  64 
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Experiment  4 

These  mixtures  were  put  out  in  the  center  of  an  irrigating  ditch, 
eight  to  ten  feet  away  from  all  vegetation. 


Lemon 


Count  No.  1 


I 


Pile  No.    I 10 

Pile  No.  2 5 

PUe  Na  3 • 

Pile  No.  4 7 

Pile  No.  5 2 

Pile  No.  6      8 

Pile  No.  7 12 

Pile  No.  8 23 

Pile  No.  9 U 

Pile  No.  10 8 

Pile  No.  II 2« 

Pile  No.  12 

Pile  No.  13 

,  Pile  No.  14      

'  Pile  No.  15 

Pile  No.  16 

Pile  No.  17 

Pile  No.  IH    

Pile  No.  ly 


124    193    106     75    131      65    110    157     92     90    tl9 


Totiil  numl)er  of  hop|x»rH  attracted  by  varioitf  baits: 


Ix^mon,  423 
Anise  oil,  271 
Stale  betT,  359 


Experiment 


Orange,  267 
Vin<*Kai,  2H4 
KCn,  6 


liCfDOO 


.Aniv  Oil 


Stair  Bfvr 


(Vvve 


rkin 


PkiaSirap 


CuuDt  No. 


Pile  No. 
Pile  No. 
Pile  No. 
Pile  No. 
I»ile  No. 
Pile  No. 
Pile  No. 
Pile  No. 
Pile  No. 
Pile  No. 
Pile  No. 
Pile  No. 
ftlr  N... 
Pile  No. 
Pilr  No. 
Pilf  No. 
Pile  No 


4 
6 
in 

4 


13 
13 
9 

IH 

11 

s 
16 

^ 

3 
5 


5 

4 
4 
6 

6 
in 


5 
2 

II 
5 

Hi 
9 
4 
6 


9 

10 


3 
2 
6 

11 
4 
5 
3 
2 
2 

14 
« 
6 
5 
9 
I 


11 

K 
2 
3 
6 
13 
8 

4  • 
19 
5 
5 
4 
I 

9 
4 
6 


42 


106   53    79    40    91 


35 


m 


1« , 
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Total  numbers  of  hoppers  attracted  by  various  baits: 

Lemon,  203  Vinegar,  126 

Anise  oil,  131  Plain  mixture,  169 

Stale  beer,  159  Plain  syrup,  185 

Orange,  119 

In  this  count  the  additional  ingredients  added  to  plain  bran  poison 
mash  made  no  appreciable  difference  in  the  attractiveness  of  the  bait. 
The  potassium  cyanide  was  tried  in  place  of  Paris  green,  but  proved 
to  be  a  complete  failure.  The  hoppers  would  not  eat  the  bait  contain- 
ing KCn. 

Summary  of  Preceding  Data 


Lemon 

AnitpQil  , 
SUkBeer 
Mncffw. .  . 
Ormnge  . . . 
Plain  hrfto. 
Pkin  syrup 


Total  number  of  Portions  ,  Total  Number  of  Hoppers 
of  Bran  Put  Out  Attracted 


148 
148 
148 
148 
93 
M 
66 


1.016 
654 

m) 

594 
386 
329 
312 


Averafte  Number  of 

loppem  for  Each  Pile 

of  Bran 

6  8 

4  4 

4  M 

4  0 

4  I 

4  9 

4  8 

The  lemon,  therefore,  seems  to  be  about  26.5  per  cent  more  effective 
than  any  of  the  other  ingredients  tried.  As  the  foregoing  experiments 
show,  however,  very  good  results  can  be  obtained  with  the  plain  bran 
Paris  green  mash  alone. 

All  the  above  experiments  show  that  the  grasshopper  has  a  keen 
sense  of  smell  and  is  easily  attracted  to  the  bait  put  out  for  it. 

In  one  instance  a  little  of  the  mixture  (about  a  teaspoonful)  contain- 
ing the  lemon  in  it,  was  placed  in  the  middle  of  the  road  where  no  vege- 
tation was  present  and  the  distance  measured  from  which  the  hoppers 
were  attracted.  Several  minutes  after  the  l)ait  had  been  put  out,  the 
hoppers  were  seen  leaving  the  thistles  and  crawHng  for  their  newly 
prepared  breakfast.  Soon  the  congregation  around  the  "table'*  num- 
bered between  sixty  and  seventy.  A  photograph  (see  plate  3,  fig.  1) 
was  taken  of  the  "boarders  coming  for  breakfast*'  but  many  of  them 
were  scared  away  while  a  number  of  the  others  turned  '* right  about 
face." 

The  distance  between  the  bait  and  a  large  thistle  from  which  twelve 
to  sixteen  hoppers  came  was  then  measured  and  found  to  be  fifty  feet. 
It  seems  remarkable  that  the  sense  of  smell  should  be  so  keenly  devc^loped 
in  the  grasshopper. 
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Methods  of  Oviposition  by  M.  differentialis 

The  usual  text  and  figures  have  shown  a  recurved  position  of 
abdomen  when  illustrating  the  method  of  oviposition  in  grasshopF 
Milliken,'  however,  has  described  the  ])osition  of  M.  biviiaUtiS, 
atrolinUf  and  S,  shoshone.  In  his  accompanying  figure,  the  abdoi 
and  cavity  is  shown  protruding  greatly  beyond  the  tips  of  the  tegm 
This  is  also  described  by  W.  D.  Hunter.' 

In  an  examination  of  Uvvnty-imi*  differentialis  nuide  during oviposi 
by  the  junior  author,  no  abdomen  or  excavation  was  found  to  exl 
p<»rcej)tibly  back  of  the  tegmina. 

The  accompanying  plate  4  serves  to  illustrate  the  various  posit 
assumed  by  M.  differvntialis  during  ovijiosition. 

It  has  been  our  obser\'ation  that  the  diffcreniialin  locust  does 
begin  to  oviposit  in  this  latitude  before  the  first  of  October  and 
season  was  no  exception.  In  the  ground  covered  by  short  bul 
grass  along  the  roadsides,  or  by  paths  through  the  alfalfa  fields,  arc 
places  selected  for  oviposition  by  M.  (fiffereniinlia, 

Mh.  Hknhy  Ski.nnkk:  I  would  like  to  in(iuire  whether  the 
of  oranges  or  lemons  was  original  at  this  time,  and  I  would  also 
to  know  if  Professor  Dean  ean  give  us  any  estimate  of  the  value  of 
lemons  and  oranges  in  the  mixture. 

Mu.  (iK(»i<(iK  \.  Dea.n:  The  use  of  fruit  juices  is  not  orig 
with  the  l\aiisa>  JAperiment  Station.  It  had  previously  lM»en  te 
in  (!alifornia.  but  it>  u>e  was  not  general.  When  we  tried  it  tw 
three  vear>  ago  we  w«Te  ronvinred  that  it  wa^  very  efficient.  In 
it  'i>  left  out  of  the  bran  mash  about  7.')  per  cent  of  the  efficiency  of 

material  i>  lo*.t.      Kruit   juier^   m  to  attract    the   grasshoppi^n 

that  they  will  fteij  on  the  poisoned  bait.     They  wilt  le;ive  green  i 
and  feed  on  tin-  piii»oiif'd  br;in  ina^li.      It  -emi-  ti»  be  more  ap)M*til 

Ma.    U.   \.  ("niii.KV       What  kiml  of  -vrup  i>  ii^eil' 

Mi{    (iKoHi.K  A.    I)kv\       I     prefer    rjiinnioii    ulucoM-    syrup. 
;il-4»  uet  a  roM-ider;il»|i'  amount  of  bn-t  -uuar  ^>r«ip  from  ( *o|or:ido. 

.Mi{.  Wii.MnN  Nkwkm.:  I  uoiiM  likr  tii  M-k  ulntlier  or  not 
found  till-  brail  niM*-!!  elTertJM-  where  till-  inli-t:itiiiii  w:i-  heavy 
w  lii-ri-  tlie  lioppf-r'-  li:id  an  Mlmnilancr  nt  tiXMl'' 

Mi(  t;i.i,i{.,i  \.  |)k.\n  In  .i  lin-.-it  ni:in\  pl.nr-  tin-  fji>p|M*r?«  v 
ill  thi-  iiirii  .'md  fr«-h  ftmij  wa-  m  r\  phiitifijl.  \  »t  tlir\  would  lf» 
till-  forii  :ilid  :il-«>  :ilf:d!a  Mini  feeil  nii  tin-  piU-niMil  I'liin  lii:t>h. 

Ml{.     I..     IV     I'KI.I  I     wouM    Ilk.-    ti.    :i-k    il    iIm     w.iTl.ir    rnlitliti 

li:i«l  :ill\    lli:«tiri:il   llltli|i-ll''«-  Mi   Mm  I»  ;i-iiiii  iIm    •  tlhj.  iii\    .>!    tin    polMJ 

I  ".iIj'-.i-.m  r.  i!  i:n.  i'»o.". 
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PlaU3 


Fig.  1.  The  arrow  pointi*  lo  a  tuast*  of  graHshoppen*  ntlrttetrfl  to  si  tcaspooiiful  of 
Oio  lemon  iwison.  Others  on  the  wiiy  turned  hoek  on  the  approach  of  the  jifiotoic- 
rapher. 


:  ,^,  ^,  iHis^huptM'rs  dcsoeuding  the  sides  of  un  umi^*d  irng^tiou  ihtch  tu  U^id 
Mil  irtmianl«  of  poison  in  ciuia  umsl  for  mixing  the  pOifion  tmtt.  Photo  by  P.  W. 
CliuuBeix* 
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Plate  4 


Fij?s.  1-6.  Photographs  showing  mode  of  ovipoj^ition  in  MeUinoplus  different  tali  }<. 
Note  that  in  no  ca«e  does  the  abdomen  or  cavity  extend  back  of  te^niina.  The?**' 
insects  were  instantly  killed  in  act  of  oviposit  ion  with  pru.s>ic  arid  and  lateral  view 
exposed  for  photograph.    Photograph  by  P.  W.  Claassen. 
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Plate  5 


^'g.  I.     Hoppordi 


ozerat  work. 


^%.  2.     One 


catch  of  grH.s.shop,..r..     Photo  by  P.  W,  c,aas>c.n. 
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bran  mash.  Would  it  have, been  equally  efficient  if  the  foliage  had 
been  succulent? 

Mr.  George  A.  Dean:  The  drouth  conditions  in  my  opinion 
aided  greatly.  These  grasshoppers  had  come  two  or  three  miles 
and  were  very  hungry.  It  was  very  hot  in  Kansas  and  they  sought 
shady  places.  They  preferred  to  do  their  feeding  in  the  shade  and 
the  drouth  conditions  aided  greatly  in  getting  the  grasshoppers  to  the 
poisoned  bran  mash  in  shady  places. 

Mr.  J.  G.  Sanders:  Has  a  test  been  made  of  artificial  or  syn- 
thetic orange  flavor?    This  material  is  very  cheap. 

Mr.  George  A.  Dean:  I  have  used  extract  of  lemon  and  other 
things,  but  believe  that  if  the  orange  fruit  is  ground  up  with  the  peel- 
ings, that  it  is  more  attractive  to  the  hoppers. 

President  P.  J.  Parrott:  The  next  paper  on  the  program  is  by 
Mr.  Z.  P.  Metcalf  on  "Report  of  Field  Work  on  the  Southern  Com 
Bill  Bug." 

REPORT  OF  FIELD  WORK  ON  SOUTHERN  CORN  BILL  BUG 

By  Z.  P  Metcalf,  West  Raleigh,  N.  C 
(Withdrawn  for  publication  elsewhere) 

Mr.  a.  F.  Conradi  :  I  would  like  to  ask  Mr.  Metcalf  what  he  would 
recommend  in  practice  to  avoid  the  ravages  of  the  com  root  worm. 

Mr.  Z.  p.  Metcalf:  In  North  Carolina,  as  far  as  my  observa- 
tions and  experiments  have  gone,  the  dates  for  planting  to  avoid 
infestation  of  the  com  bill  bug  coincide  exactly  with  the  dates  for  plant- 
ing to  avoid  the  com  root  worm.  Verj'  early  plantings  seem  to  escape 
injury  and  the  same  is  true  of  very  late  plantings. 

President  P.  J.  Parrott:  We  will  now  have  a  papier  by  Mr. 
A.  F.  Burgess  on  **The  Present  Organization  and  Methods  Used  by 
the  Bureau  of  Entomology  on  the  Gipsy  Moth  Work." 

OUTLINE   OF    THE    WORK    ON    THE    GIPSY    MOTH    AND 

BROWN-TAIL   MOTH    CONDUCTED    BY    THE    BUREAU 

OF  ENTOMOLOGY,  U.  S.  DEPARTMENT  OF 

AGRICULTURE 

By  a.  F.  Hukgess 

For  several  years  appropriations  have  been  made*  by  Congress  for 
the  purpose  of  preventing  the  spread  of  the  gipsy  moth  and  the  brown- 
tail  moth  from  the  infested  region  in  New  Kngland  to  oth(*r  parts  of 
the  United  States.  This  work  is  being  carried  on  by  the*  Bureau  of 
Entomology,  l\  S.  Department  of  Agriculture,  and  its  administration 
is  in  charge  of  the  writer  under  the  direction  of  Dr.  I..  ().  Howard, 
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Chief  of  the  Bureau.  An  office  is  maintained  at  43  Tremont  Street. 
Boston,  Mass.,  which  funiishes  headquarters  for  the  men  under  whose 
direction  the  different  lines  of  work  are  conducted.  A  lalx)rator\'  i« 
maintained  at  Melrose  Highlands,  Ma8s.,  which  serves  as  headquarters 
for  receiving  and  disseminating^  collections  of  parasites  and  natural 
enemies  of  these  insects  and  for  conducting  investigations  and  experi- 
ments, the  results  of  which  form  a  bjisis  for  work  in  the  field.  The 
entire  work  is  l>eing  undertaken  along  the  following  lines: 

1.  Experimental  Work. 

2.  Silvicultural  Investigations. 

3.  Quarantine  Work. 

4.  Scouting  Work. 

KXPKRIMKNTAL   WoRK 

This  work  is  Inking  carried  out  under  the  sup<»rvision  of  the  writer 
and  at  the  present  time  several  distinct  projects  are  tx'ing  investigated 
as  follows: 

(a)  Parasite  Work. 

(h)   Field  ()l)s<»r\'ation  Work. 

(c)  Food  Plant  Work. 

(d)  Disi)ersion  Work. 

(e)  I^iseas<»  Work. 

(f)  Secondare'  Insc^ct  Work. 

Parasite  Work.-  This  work  is  in  charge  of  Mr.  J.  N.  Summers, 
and  has  for  its  object  the  intriKluction.  breeding,  and  dis|x»rsion  of 
the  foreign  parasites  Jind  predaceous  enemies  of  these  insects.  It  is 
neces.**ary  to  make  a  critical  study  of  the  life  histor\'  and  habits  of  these 
l)eneficial  siH»ci<'s  in  order  that  they  may  1h»  utilized  to  the  In^st  advan- 
tage. Much  progress  has  already  In^en  made  in  this  directi(m  and 
several  s|H*cies  Uiwv  aln^ady  InToine  firmly  (»st abli.**hed  in  this  countr>\ 
and  an*  <loing  gcHMl  work  in  reducing  the  increase*  of  the  |K»sts  concerned. 
A  careful  investigation  is  maih*  each  year  to  determine  the  increano 
and  spread  of  the  In^neficial  sjM'cies  and  a  great  amount  of  valuable 
scientific  <lata  is  Inking  secured. 

Field  Observation  Work.  ThisislK'ingsu|M*rvis«'d  by  Mr.  (\  W. 
Minott.  ami  has  for  its  object  a  determination  of  thi»  natural  incn»aiio 
of  the  giitsy  moth  und«'r  field  conditions.  ()bs<'rvation  iK)ints  have 
lH*en  selected,  aggregating  in<»rc  than  2(M)  in  numlK*r.  scattered  through- 
out the  infest 4m1  region,  and  care  has  In'en  taken  to  s<»cure  localities 
when*  then*  an*  difT4*rcnt  tyix»s  of  forest  growth,  difTiTent  degnn^s  of 
infestation,  and  where  parasites  have  In^en  intro<luc(ul  and  where  thoy 
do  not  exi>t.  .\  careful  study  is  made  during  the  summer  and  fall, 
and  accurate  records  are  kept  of  the  increjiS4»  or  decn»as4»  of  the  species 
in  these  arras.     Also  a  determination  is  made  of  the  effect  of  defolia* 
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lion  on  the  trees  concerned.     Areas  are  now  under  observation  in 
Maine,  New  Hampshire,  and  Massachusetts. 

Food  Plant  Work. — This  work  is  in  charge  of  Mr.  F.  H.  Mosher, 
and  is  carried  on  during  the  summer  at  the  laboratory  in  Melrose 
Highlands,  Mass.  Caterpillars  of  the  gipsy  moth  are  fed  on  selected 
food  plants  and  accurate  records  are  kept  of  their  ability  to  survive 
and  their  preference  for  the  different  species  of  trees  which  are  common 
in  New  England.  A  temporary  sub-station  for  conducting  a  duplicate 
set  of  these  experiments  has  also  been  maintained  and  during  the 
past  season  was  in  charge  of  Mr.  R.  Wooldridge.  The  information 
secured  by  feeding  the  caterpillars  of  the  gipsy  moth  in  each  cater- 
pillar stage  is  carefully  compared  each  year  with  the  results  of  the 
observations  made  in  the  field  points  above  mentioned,  and  informa- 
tion has  already  been  secured  which  can  be  used  for  thinning  wood- 
lands so  as  to  leave  the  trees  which  are  least  subject  to  attack. 

Dispersion  Work. — This  project  is  being  carried  on  by  Mr.  (\  W. 
Collins,  and  consists  of  an  extensive  study  of  the  factors  responsible 
for  the  natural  and  artificial  spread  of  the*  gipsy  moth.  A  large  amount 
of  data  has  l)een  secured  on  the  temperature  and  field  conditions  most 
favorable  for  the  spread  of  this  insect,  and  it  has  Ix^en  demonstrated 
that  the  newly  hatched  caterpillars  can  be  carried  long  distances  by 
the  wind. 

Disease  Work. — Investigations  on  the  wilt  disease,  which  attacks 
the  gipsy  moth  caterpillars  and  destroys  large  numlxTs  of  them  in 
bad  infestations,  are  being  conducted  in  cooperation  with  the  Bussey 
Institution  of  Harvard  University.  A  large  numl)er  of  experiments 
are  being  conducted  at  tliat  Institution  l)y  Mr.  R.  W.  Glaser,  who  is 
working  under  the  supervision  of  Dr.  W.  M.  Wheeler.  Check  experi- 
iftents  to  determine  the  relation  of  food  plants  to  the  development  of 
the  wilt  disease  were  carried  on  by  Mr.  J.  J.  Culver,  and  an  extensive 
series  of  field  observations  was  made  l>y  Mr.  A.  W.  Young  during  the 
summer  of  1913  to  secure  information  concerning  the  relaticm  of 
temperature  and  humidity  to  the  development  of  tlu*  disease*. 

Secondary  Insect  Work. — In  many  sections  where  trees  have 
lx»en  defoliated  by  the  gipsy  moth  tliey  are  attack(*d  by  the  bark 
borers.  Oak  trees  suffer  very  seriously  in  tliis  n^spect,  and  an  inv(»sti- 
gation  is  being  carried  on  in  co6p(»ration  with  Dr.  A.  D.  Hopkins,  who 
has  charge  of  the  branch  of  forest  insects  of  the  Bureau  of  Kntoinology, 
to  secure  more  information  along  this  line.  Mr.  H.  A.  Preston  is 
working  under  his  direction  in  making  a  study  of  the  life  history  and 
habits  of  the  principal  boring  insects  concerned,  and  is  carrying  on  a 
number  of  exptTiments  to  determine  wheth(»r  this  pest  ran  be  con- 
trolled economicallv. 
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SiLVIClLTURAL    INVESTIGATIONS 

This  work  has  l)een  taken  up  in  cooperation  with  the  U.  8.  Forest 
Service  and  is  being  conducted  by  Mr.  G.  E.  Clement.  Its  object  is 
to  determine  the  relative  resistance  to  moth  attack  of  different  species 
of  timber  trees  when  grown  under  the  best  silvicultural  condition. 
The  method  used  in  carr>'ing  on  this  work  is  to  select  different  types 
of  forest  growth  and  put  them  into  the  best  possible  silvicultural 
condition.  These  plats  are  examined  from  time  to  time  to  secure 
information  on  the  effect  of  such  thinnings  and  to  test  the  ability  of 
different  stands  to  sur\nve  gipsy  moth  attack.  The  results  of  these 
experiments  will  give  valuable  information  as  to  the  proper  method 
of  managing  moth-infested  woodlands. 

Quarantine  Work 

The  territory  infested  by  the  gipsy  moth  and  the  bro^n-tail  moth 
has  lx*en  placed  under  quarantine  by  the  Federal  Horticultural  Board, 
and  regulations  have  been  made  providing  for  inspection  of  nur8er>' 
stock  and  forest  products  that  are  shipped  from  the  infested  territory 
to  other  parts  of  the  Tnited  States,  in  order  to  prevent  the  spread  of 
these*  insects  on  such  shipments.  This  work  is  in  charge  of  Mr.  D.  M. 
Rogers,  and  all  products  of  this  sort  that  are  shipped  outside  of  the 
territory'  are  carefully  iiisiH»cted.  This  protects  the  couiitr>'  at  large 
and  has  resulted  in  preventing  the  spread  of  both  the  gipsy  moth  and 
the  brown-tail  moth  to  many  widely  separated  sections  of  the  United 
States. 

SrouTiNCj  Work 

This  work  is  Iwing  carried  on  under  the  direction  of  Mr.  L.  H.  Worth- 
ley,  and  consists  in  the  examination  of  the  t(»rritory  around  the  outside 
Inmler  of  inft^station.  It  M»rv«»s  to  determine  the  territory'  which 
should  Im»  placed  under  (luarantinc  from  year  to  year.  As  much  work 
as  |>os.Ml)le  is  done  to  clran  up  infested  places  in  this  outside  territory, 
particularly  along  thr  w^sttTii  bonliT.  from  which  section  the  insect  is 
iin>st  likely  to  spn»a<l  to  othiT  parts  of  the  country.  Careful  work 
is  iHMng  <loiie  in  s«'vcral  isolated  rolonirs  lM»yond  the  principal  an»a  of 
infestation,  and  in  sonir  pla<M-s  tin*  ins«M't  has  \wv\\  eNt<Tniinated  lM»foro 
thi'H'  was  (opportunity  for  further  spread. 

<'o<)rKRAii\  K  Work 
Kit*Id  work  i*«  U'ing  carritMl  ni\  in  closi*  co6iM*ration  with  the  work 
that  is  (lone  in  tlu'  infrst(Ml  states,  and  whirli  is  lN*ing  paid  for  by  state 
or  loral  appropriation>.  Arrang(*nients  are  made  so  as  to  prt*vent  a 
duplication  of  work  and  in  this  way  g(M)d  results  have  Ihmmi  si»cured. 
('(M>|Mratioii  with  the  >tate>  lia**  aUo  Iw^en  attempted  with  giKnl  resultn 
in  introducing  and  cheeking  up  the  work  of  the  parasites  and  natural 
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enemies  of  both  moths,  and  during  the  past  season  arrangements 
were  made  at  the  request  of  the  Entomologist  of  the  Dominion  of 
Canada  so  that  parasitic  material  was  collected  in  Massachusetts  by 
his  assistants  and  shipped  to  New  Brunswick  and  Nova  Scotia,  in 
order  to  determine  whether  the  species  concerned  would  be  useful 
in  contoUing  the  brown-tail  moth  which  has  become  established  there. 
Several  shipments  of  parasitic  material  have  also  been  sent  to  other 
parts  of  the  United  States,  where  serious  insects  occur  and  where  it 
seemed  probable  that  parasites  would  be  useful  in  reducing  the  pests 
concerned.  _ 

Mr.  Henry  Skinner:  I  would  like  to  ask  whether  any  stages  of 
the  gipsy  moth  have  been  found  where  it  has  not  become  established. 

Mr.  a.  F.  Burgess:     I  do  not  quite  understand  the  question. 

Mr.  Henry  Skinner:  Some  time  ago  I  had  a  full-grown  gipsy 
moth  larva  brought  to  me  for  identification  from  Philadelphia,  and 
this  is  the  reason  why  I  asked  whether  there  have  been  other  cases 
where  single  caterpillars  have  been  found  in  territory  where  the  species 
has  not  become  established. 

Mr.  a.  F.  Burgess:  I  am  very  sorry  that  you  did  not  report 
this  case  at  the  time  so  that  we  could  have  had  the  matter  thoroughly 
investigated.  Not  long  ago  specimens  of  brown-tail  moth  webs  were 
received  from  Philadelphia,  but  on  investigation  it  was  found  that 
they  came  originally  from  an  infested  orchard  in  Maine. 

It  is  possible  for  gipsy  moth  caterpillars  to  be  shipped  moderate 
distances  and  survive,  and  possibly  this  is  what  happened  in  the  case 
which  has  been  mentioned  by  Doctor  Skinner.  As  a  rule  if  one 
caterpillar  is  found  on  the  property  more  will  be  located  if  a  thorough 
investigation  is  made.  I  should  be  glad  to  get  all  information  possible 
concerning  this  matter  so  that  we  can  have  it  thoroughly  investigated. 

Mr.  Henry  Skinner:  This  occurred  several  years  ago  and  there 
is  no  way  by  which  I  can  fix  the  date. 

President  P.  J.  Parrott:  We  will  now  take  up  the  next  paper 
by  Mr.  Wilmon  Newell  entitled,  **A  Simple  and  Economical  Method 
of  Filing  Entomological  Correspondence.'' 

A  SIMPLE  AND  ECONOMICAL  METHOD  OF  FILING  ENTO- 
MOLOGICAL CORRESPONDENCE 

By  WiLMOX  Newell,  College  Stn*ion,  Texas 

The  handling  of  correspondence  is  a  necessary  part  of  the  work  of 
the  economic  entomologist  and  by  this  means  much  valuable  property 
is  saved  from  destruction  by  insects.  At  the  same  time,  it  must  Iw 
conceded  that  in  offices  or  departments  when*  the  correspondence  is 
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voluminous,  it  often  bids  fair  to  consume  the  major  portion  of  the 
entomologist's  time.  Answering  inquiries  is  legitimate  work  for  the 
entomologist,  but  from  his  standpoint  is  not  ** productive  labor/' 
for  the  mere  dissemination  of  entomological  knowledge  adds  nothing 
new  to  the  science.  The  entomologist  who  does  nothing  more  than 
answer  letters  and  compile  popular  bulletins  does  not  increase  the  sum 
of  our  available  knowledge  of  insects;  research  and  experiment  should 
constitute  by  far  his  most  important  work.  The  problem  of  handling 
office  routine  with  sufficient  spe<»d  to  leave  time  for  exi)erimental  work 
is  constantly  faced  by  nearly  all  entomologists,  particularly  by  those 
connected  with  state  institutions,  and  much  of  this  routine  is  associated 
with  the  answering  of  the  daily  letters. 

Heretofore*  but  little  attention  seems  to  have  Ix^en  given  to  the 
methods  of  filing  entomological  correspondence,  the  entomologi.st  using 
whatever  plan  or  fixtures  were  available.  Several  years  of  experience 
with  various  commonly  u.^»d  filing  systems  convinced  the  writer  that 
th(»y  were  not  adapted  to  the  requin»ments  of  the  entomologist. 

For  (»xample,  the  vertical  U^XXvr  filing  system  requires  that  a  folder 
Im*  iuinilM*red  and  labeled  for  each  correspondent,  together  with  an 
index  card  similarly  i)n»par(Ml.  Both  folder  and  card  must  Ik»  put  in 
their  prop(»r  places  in  X\\v  files,  and  the  letters  thems<»lves  must  also 
1k»  nunilMTed  and  filed.  The  folders,  index  cards,  transfer  cases  and 
filing  eal)in«*ts  tor  this  system  n^quire  exiM^nditures  which  often  seri- 
ously <leplete  the  entomologist's  available  funds.  Aside  from  the 
time  an<l  expens<»  re<piire<l  to  maintain  this  system,  it  is  pot  adapted 
to  the  purpose,  for  many  <'orres|K)ndents  write  but  once  in  several 
years  and  for  tlu'm  the  folders  and  cards  must  1k»  inclefinitely  main- 
taine<i  in  tlie  files. 

Tlie  alphabet i<*al  system  of  filing,  wherein  the  alphaU't  is  divided 
int«»  many  minor  sub-divisions,  su<*li  as  **  Aa  to  Ae"  and  *' Aba  to  AImj/* 
et<'..  is  but  little  In'tter.  While  it  dis|M»nses  with  the  cjird  index  and 
its  attendant  work,  the  sy>t<*in  still  recpiires  ex|XMi.»*iv(»  furniture  and 
is  a  system  in  which  thi*  chances  f«>r  errors  in  filing  an»  increa.HtMf  to  a 
maximum  be<»auH»  of  tin*  similarity  of  the  many  sub-divisions  of  the 
alphalM>t. 

Four  year**  ago  the  writer  devise<l  a  syst<*m  of  letter-filing  which 
appear>  to  4'onibiiie  all  the  important  advantages  of  otluT  systems  but 
wliieh  reduces  clerical  work  to  a  minimiun  and  the  cost  tt)  a  mere 
bagat«llc.  In  fact,  the  cost  <»f  materials  is  h».ss  than  th«'  cost  of  the 
traiiNfcr  c:i>r>  for  the  vertical  or  alphalH*ti(*al  systems. 

The  filing  i<  primarily  by  subject  and  for  c(mtaining  the  letten* 
we  UM'  the  c(iniin(»n  pa>teb«»ard  lett«'r  fih'  <*ontaining  slu^ets  lalM'lcKi 
.\  to  Z.  Neatly  printed  laU'ls  U'aring  the  foHowing  titles  are  pasted 
to  the  b.ickn  of  th«*  files,  nnv  sulgeet  or  title  to  each  file. 
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ANTS  STAPLE  CROP  INSECTS 
APICULTURE  ASSOC.    OF    ECONOMIC:    EN- 
COTTON  INSECTS  TOMOLOGISTS 
FRUIT  &  TRUCK  INSECTS  BILLS  &  ORDERS 
FOREST,  SHADE  &  NUT  TREE  CAMPUS 

INSECTS  INFORMATION 

FOUL  BROOD  GENERAL 

These  files  are  kept  in  any  convenient  place,  preferably  on  a  table, 
and  constitute  the  **  active  file,'*  or  group,  in  which  the  correspond- 
ence is  filed  from  day  to  day  (Plate  6).  The  letters,  with  the  carbon 
copies  of  replies  attached,  are  arranged  by  subject  and  then  filed 
alphabetically  under  each  subject,  according  to  the  name  of  the  cor- 
respondent. One  has  but  little  difficulty  in  deciding  under  what 
subject  any  given  letter  should  be  filed.  Thus,  a  letter  concerning 
the  onion  thrips  would  be  filed  under  '*  Fruit  &  Truck  Insects,"  and 
one  about  Hessian  fly  in  the  file  lal^eled  *' Staple  Crop  Insects.**  Oc- 
casionally a  letter  may  be  classed  under  any  one  of  two  or  more  sub- 
jects and  to  cover  such  cases  certain  simple  rules  must  be  adopted. 

The  nature  of  the  correspondence  falling  in  the  classifications 
*'Ants,**  ^'Apiculture,"  *' Cotton  Insects,"  ** Fruit  &  Truck  Insects," 
**Foul  Brood,"  ** Forest.  Shade  &  Nut  Tree  Insects,"  and  ''Staple 
Crop  Insects"  is  at  once  apparent. 

The  use  of  the  remaining  files  is  governed  by  the  following  g(»neral 
rules: 

In  the  file  labeled  "Assoc,  of  Economic  Entomologists"  is  placed 
correspondence  with  other  members  of  the  Association  upon  entomolo- 
gical matters  of  general  interest,  or  regarding  Association  matters, 
but  not  regarding  any  specific  insect  problem. 

The  ** Bills  &  Orders"  file  covers  all  correspondence  relating  to  the 
ordering  of  supplies  and  the  employment  of  labor,  as  well  as  corre- 
spondence relative  to  the  settlement  of  accounts,  payment  of  })ills,  etc. 
It  does  not,  however,  include  correspondence  which  is  concern(»d  only 
with  the  matter  of  prices  or  the  nature  of  suppHes,  apparatus,  etc.; 
this  being  placed  under  **  Information." 

The  file  ** Campus"  takes  all  correspondence  with  parties  located 
on  the  College  grounds.  This  is  virtually  synonymous  with  such  a 
term  as  **  local  corresix)ndence." 

Under  the  head  of  **  Information"  we  file  copies  of  all  letters  in  which 
we  request  information  from  others,  together  with  the  replies  to  such 
letters.  Under  this  head  come  such  things  as  quotations  on  supplies. 
identity  of  specimens  sent  to  other  workers,  etc.  The  fiU»  does  not 
include  anything  in  the  way  of  information  which  we  furnish  to  others. 

The  file  ** General"  receives  all  correspondence  which  do(»s  not  fall 
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within  any  of  the  other  classifications.  C'ontrary  to  what  one  would 
expect,  the  number  of  letters  falling  in  this  group  is  ver>'  small  and 
most  of  them  do  not  relate  to  entomological  matters  at  all. 

At  the  time  the  filing  boxes  are  labeled  notation  of  the  date  is  made 
upon  the  back  of  the  box.  In  addition  to  the  subject  labels  on  their 
backs,  the  filing  boxes  are  also  numbered.  These  numbers  are  con- 
secutive for  the  files  of  the  active  group,  but  are  independent  of  the 
subjects. 

When  any  filing  box  becomes  filled  it  is  taken  bodily  from  the  active 
group  and  placed  in  the  ''transferred  group/'  notation  being  made 
of  this  date  upon  the  back  of  the  file.  Its  place  is  taken  in  the  active 
group  by  a  new  filing  box,  labeled  with  the  same  subject-label  and 
with  the  number  next  succeeding  the  highest  number  already  in  use. 
At  the  same  time  the  numlx'r  of  the  new  filing  box  is  placed  on  the  full 
l)ox  just  transferred,  the  figure  Ix'ing  written  in  ink  just  below  the 
numlxT  already  on  the  transferred  box.  In  a  similar  manner,  the 
numlKT  of  the  transferred  box  is  placed  on  the  new  box,  but  above 
the  numl)er  already  on  the  latter.  In  the  transferred  group  (Plate 
6)  th<*  l)oxes  are  arranged  according  to  subject.  Thus  the  correspond- 
ence upon  each  subject  is  brought  together  for  permanent  preservation, 
and  a  glance  at  the  numbers  upon  the  back  of  any  filing  l>ox  shows 
what  1m)X  immediately  precedes  it  in  the  same  subject  and  what  one 
succeeds  it.  Thus  a  glance  at  filing  l)ox  No.  537,  in  *'Foul  Brood," 
shows  that  the  preceding  1k)X  in  this  subject  is  No.  534  an<l  the  suc- 
ceeding one  No.  545.  The  inclusive  dates  upon  the  back  of  each 
filing  Im)x  show  the  pcTiod  covered  by  the  corr<»spondence  therein. 

At  the  time  letters  are  written,  the  subject  file  and  number  are 
placrd  at  the  top  of  the  letter  hut  for  brevity  convenient  abbreviations 
are  us4»d.  such  as  *('.  I."  for  ** Cotton  Ins<»cts"  ** F.  &  T.'*  for  ** Fruit 
and  Truck  Insects,"  etc. 

When  filing,  the  ch»rk  first  sorts  the  corresiHindence  to  subject, 
then  fill's  the  letters  alphalx'tically  in  the  corresi>onding  pasteboard 
filing  Im)X. 

Hri«*fly  stated,  tin*  advantages  of  this  filing  method  are: 

No  index  cards  to  prepare  or  fili*. 

No  folders  to  lalw*!  or  file. 

No  wocmI  or  metal  filing  cabinets  re(|uired. 

No  transferring  except  the  movement  of  the  filing  box  from  the 
a<'tivf  to  tin*  transferred  file  and  the  lalM>ling  of  a  new  l>ox  to  take  its 
plare. 

Any  >iil>jeet  may  Iw  (lisc(»ntinue<l  or  new  subjects  added,  a.*'  may  bo 
4iesire<L  \\ith<»ut  interfering  in  any  way  with  tln»  oi>eration  of  the 
sv-tein. 


Digitized  by 


Google 


o 

X 

c 

3 


H 

S 

i 

bC 


•c 


3 

E 


Digitized  by  VjOOQIC 


Digitized  by 


Google 


February,  '14]  newell:  filing  correspondence  91 

Any  desired  letter  can  be  located  as  quickly  in  these  files  as  in  the 
case  of  any  other  system,  for  the  correspondence  is  self-indexing  under 
each  subject.  The  question  may  arise  as  to  how  a  letter  would  be 
found  if  one  had  forgotten  the  subject.  In  reply  to  this  we  may  say 
that  if  the  entomologist  hasn't  at  least  a  vague  idea  of  what  the  letter 
was  about,  he  has  little  or  no  occasion  to  find  it.  In  actual  practice 
we  do  not  have  this  difficulty  and  we  also  find  that  when  a  correspond- 
ent refers  to  some  previous  letter  he  invariably  gives  a  clue  to  its 
subject-matter. 

Perhaps  the  economy  of  this  system  is  the  strongest  argument  in 
its  favor.  The  filing  boxes  cost  us  25  cents  each  when  purchased  under 
the  State  Stationery  Contract,  while  for  $2  we  had  enough  subject 
labels  printed  to  last  about  twenty  years.  As  each  filing  box  holds 
from  330  to  360  letters,  it  is  seen  that  the  total  filing  cost  is  about 
76  cents  per  1,000  letters.  Saving  the  cost  of  inclex  cards,  folders 
and  filing  cabinets  is  not  the  only  economy;  much  less  time  is  required 
both  for  filing  and  finding  letters  than  in  the  case  of  other  systems. 

This  plan  of  filing  would  be  as  ill-adapted  to  the  needs  of  the  busi- 
ness man  as  his  methods  are  to  our  line  of  work  and  it  is  the  writer's 
opinion  that  we  should  use  methods  adapted  to  our  needs  rather  than 
try  to  adopt  the  unsuitable  methods  of  those  in  other  professions. 
The  letter-filing  scheme  I  have  attempted  to  describe  is  not  a  "new 
creation'':  it  has  been  in  use  in  our  office  for  the  past  four  years,  taking 
care  of  a  correspondence  of  from  8,000  to  10,000  letters  per  annum 
and  it  has  met  all  requirements. 


Question:     What  do  you  do  when  a  letter  covers  two  subjects? 

Mr.  Wilmon  Newell:  We  assign  it  to  the  subject  which  we 
consider  the  most  important. 

Question:  Do  you  put  in  any  references  to  letters  of  minor  sub- 
jects so  as  to  indicate  where  they  are  filed? 

Mr.  Wilmon  Newell:  Wq  do  if  wo  think  we  will  need  to  refer 
to  these  letters. 

Question:     How  many  letters  do  you  handle  in  a  year? 

Mr.  Wilmon  Newell:  We  have  been  using  this  method  for 
four  years  with  an  average  correspondence  of  from  eight  to  ten  thou- 
sand letters  a  year. 

President  P.  J.  Parrott:  If  there  is  no  further  business  we 
will  now  adjourn. 

Adjournment. 
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Report  of  Section  of  Apiary  Inspection 

Tlie  conflict  of  the  meeting  of  this  section  with  a  session  of  the  main 
association  resulted  in  a  very  small  number  of  inspt^ctors  Ix^ing  present. 
Alnnit  ten  states  were  rei)resented.  ^ 

Followinii;  the  address  of  President  Newell  on  **The  Essentials  of 
a  (iood  Ai>iary  Inspection  Law*'  a  general  discussion  of  work  as 
conducted  in  the  different  states  was  given.  Most  of  the  inspectors 
spoke  of  the  necessity  of  educational  work  in  connection  ^nth  regular 
inspection  duties.  Work  of  this  nature  is  carried  on  through  articles 
in  the  county  press,  illustrated  lectures  l)efore  bee-ke^»rs  associations 
and  farmer  institutes  and  l)y  field  talks  and  demonstrations  by  inspect- 
ors. In  most  states  the  appropriations  are  meager  and  the  majority 
of  the  work  is  being  confined  to  sections  where  l)ee-keeping  interests 
are  largest.  ^ 

The  gn»at  deniand  for  bee-keeping  literature  Ulis  evidenced  by  the 
re»narkable  recjuests  for  the  bulletins  n»cently  issued  in  New  York 
and  Teimes.^^ee.     These  bulletins  have  Ijeen  sent  all  over  the  world. 

(W'neral  disapprobation  of  tlu»  plan  of  the  meetings  which  resulted 
in  conflicts  was  «»xpressi»d.  Doctors  Headlee  and  Britton  were  ap- 
j)ointed  as  a  conimittee  to  r<»quest  the  general  secretary  to  arrange 
for  the  next  meeting  of  tlie  Section  of  Apiary  Inspc»ction  without 
conflicting  with  otIuT  meetings. 

N.  K.  Shaw  of  Ohio,  was  <'lected  Section  Secretary. 


ADDHESS    OF    THE    (  HAIHMAN    OF    THE    SECTION    OF 
APIAKY   INSPECTION 

THE  ESSENTIALS  OF  A  GOOD  APIARY  INSPECTION  LAW 

Wy  WiL\ioN  Nk>%kll.  ('oilefff  Station,  Triatt 

An  «'fhci«'nt  law  is  tlic  fir>t  nnjuisite  in  the  eradication  of  any  eonta- 
giou>  <liscaM',  whctlier  of  human  l)cings.  farm  animals  or  insects.  Per- 
hap>  the  clioiri*  «>f  the  term  'WTadication'*  is  not  entirely  a  proper  one. 
Ent<»mnj(»gists  have  for  son.c*  tiuM'  recognized  the  fact  that  the  eradi- 
cation of  an  in>r<t,  in  the  mum*  «»f  d<'st roving  all  individuals  of  the 
sperie>.  i»<  an  end  rarely  if  ever  acc«miplishe<l  l)y  artificial  means.  At 
the  >an»e  tini*'  it  must  l)e  concedi*d  that  contagious  di.**eases  of  animaUi 
have  bi'cn  era<li<*ated.  in  tlie  fullest  sen>e  of  the  word,  particularly  with- 
in certain  definid  areas.  In  like  manner  we  hnvv  s(»en  the  eradication 
of  American  foul  broo<l  from  individual  apiaries  and  oi*casionally  from 
nrvii^  of  con-.iderable  size:  hence  it  appears  that  so  far  as  contagious 
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diseases  of  bees  are  concerned,  true  eradication  is  not  necessarily  an 
impossibility  and  it  is  the  one  thing  for  which  both  the  beekeepers  and 
inspectors  are  striving. 

The  writer  would  not  presume  to  discuss  so  weighty  a  subject  as  the 
essentials  of  a  good  inspection  law.  were  it  not  for  the  fact  that  he  has 
been  directly  concerned  with  the  operation  of  various  state  laws  rela- 
tive to  both  nursery  and  apiary  inspection.  At  this  point  it  may  not 
be  amiss  to  call  attention  to  the  fact  that  many  of  the  principles  govern- 
ing efficient  nurser>'  inspection  are  equally  applicable  to  apiarj"^  inspec- 
tion. 

The  Texas  Legislature  has  recently  passed  an  apiar>'  inspection  law 
which  we  believe  to  be  one  of  the  most  efficient  laws  of  the  kind  thus 
far  enacted.  This  act  was  not  formulated  in  a  hurr>%  as  is  often  un- 
fortunately the  case,  but  was  in  course  of  preparation  for  four  years, 
during  which  time  it  was  made  to  embody  not  only  the  features  shown 
by  actual  inspection  work  to  be  necessary,  but  also  the  ideas  of  the 
best  men  in  the  Texas  Beekeepers'  Association.  Several  prominent 
attorneys,  themselves  beekeepers  on  an  extensive  scale,  also  as- 
sisted in  drafting  the  bill.  The  result  was  a  law  which  seems  to  cover 
the  ground  thoroughly  and  to  provide  for  all  contingencies  which  may 
reasonably  be  expected  to  occur.  Perhaps  one  might  say  then,  that  the 
first  essential  of  an  apiary  inspection  act,  or  bill,  should  be  its  careful 
preparation  before  it  is  presented  to  the  law-making  body  for  the 
latter *s  endorsement. 

As  a  second  essential,  we  would  say  that  the  enforcement  of  the  law 
should  be  lodged  in  the  hands  of  some  body  as  far  removed  as  possible 
from  the  influence  of  politics.  In  the  case  of  the  Texas  law  active 
enforcement  is  in  the  hands  of  the  state  entomologist  and  this  official 
is  directly  responsible  to  the  director  and  governing  board  of  the  Agri- 
cultural Experiment  Station.  Local  or  county  inspectors  are  appointed 
by  the  state  entomologist,  subject  to  approval  of  the  board.  Thus  the 
appointment  of  the  inspectors  cannot  be  influenced  in  any  way  by 
local  influences  outside  the  beekeeping  industrj'.  While  the  law  does 
not  require  such  a  step,  our  custom  has  been  to  appoint  as  county  in- 
spectors the  men  endorsed  for  those  positions  by  the  County  Beekeep- 
ers* Associations,  and  we  have  found  the  plan  to  work  well  indeed. 
Objection  is  found  to  placing  the  execution  of  such  laws  in  the  hands  of 
State  Boards  of  Agriculture  or  Horticulture  for  the  reason  that  such 
boards  are  usually  appointed  and  their  personnel  often  changes  with 
each  new  turn  of  the  political  wheel.  Even  where  the  entomologist 
or  chief  inspector  operates  under  the  supervision  of  such  a  board  or 
commission,  he  is  })ound  to  be  influenced  to  a  certain  degree*  by  the 
probable  political  effect  of  his  operations. 
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We  cannot  endorse  too  strongly  the  placing  of  bee  disease  eradication 
work  in  the  hands  of  entomologists  rather  than  beekeepers.  While 
it  is  true  that  an  intimate  knowledge  of  beekeeping  is  the  first  and  moet 
important  qualification  of  an  efficient  inspector,  yet  l>eekeeping  after 
all  is  applied  entomology'  in  ever>'  sense  of  the  word,  and  dealing  with 
the  diseases  of  bees  is  as  much  entomological  work  as  is  the  utilisation 
of  entomogenous  fungi  or  bacterial  diseases  in  the  warfare  against 
injurious  insects.  The  objection  to  a  practical  beekeeper  having  charge 
of  disease  eradication  lies  in  the  fact  that  such  a  man  usually  lacks  the 
scientific  knowledge  and  training  necessary  to  thorough  work. 

While  the  chief  inspector,  or  board  having  enforcement  of  the  law 
in  charge,  must  be  allowed  a  certain  latitude  in  the  making  of  regula- 
tions, all  essentials  should  be  included  in  the  law  itself  as  far  as  possible. 
Legislative  powers  cannot  be  delegatetl  to  I)oards  or  officials  and,  while 
such  authorities  may  adopt  regulations  for  carrying  out  the  expressed 
provisions  of  the  law,  they  can  go  no  further  than  this  without  exceed- 
ing constitutional  limits. 

The  several  states  may  not  pass  laws  which  interfere  with  interstate 
commerce  and  hence  state  officials  cannot  prohibit  the  shipment  of 
nursery  stock,  or  bees,  or  other  commodity  into  a  state.  At  the  same 
time,  it  is  certain  that  their  jurisdiction  over  suchshipmentscommences 
as  soon  as  the  latter  have  cros.sed  the  interstate  line  and  the  shipments 
may  be  stoppetl.  inspected  or  condemneil  according  to  their  condition 
and  the  state  law  governing  them.  The  practical  effect  of  this  is  to 
prevent  shipments  into  a  state  except  in  those  cah<*s  where  the  ship- 
ments will  m<»*»t  all  n»fjuirements  for  intrastate  shipment  after  their 
arrival.  The  state  law.  to  be  eflScient,  should  provide  for  adequate 
inspection  and  ([uarantining  of  shipments  immediately  upon  their 
arrival  within  the  state  and  in  like  nmnner  should  provide  suitable 
provisions  for  pn»veiiting  the  shipping  of  diseased  bcH»s  from  one  point 
to  another  within  the  state.  In  this  connection,  the  inspwtor  should 
hiivv  full  auth4)rity  to  enter  depots,  warehouses  and  cars  for  the  purpose 
of  inspecting  bees  therein  which  are  in  transit  or  which  have  l>een 
aeeepte<l  for  transportation.  Provision  in  the  law  for  preventing  the 
.**ale  or  shipment  of  combs,  hives  and  other  fixture's  likely  to  l>e  infected 
is  almost  :is  iin])ortant  as  preventing  the  sale  of  disease<l  bees. 

One  oi  xhv  difficulti<»s  met  with  in  eradicati<m  work  is  the  dissemi- 
nation of  the  disease  through  sale  or  shipment  of  honey  taken  from 
infecte4l  colonies.  There  is  little  (piestion  but  what  there  is  wide- 
>prea<l  ili>-eiiiiiiation  of  foul  IjhmmI  l>y  this  means  and  our  faihire  to 
guard  a^aiii^t  this  <oij>titute»«  p«*rhai>s  the  weakest  point  in  our  present 
plan  <»f  f<Mil  brood  eradication.  At  the  same  time,  it  do<»s  not  appear 
practi<al  to  lcgi«*l:ite  against  the  sale  of  Mich  honey  ami  were  the  staten 
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to  legislate  against  it,  there  would  be  innumerable  difficulties  in  the 
way  of  enforcing  such  a  provision.  However,  this  does  not  prevent 
enactment  of  a  section  which  will  impose  a  heavy  penalty  for  malicious 
distribution  of  diseased  honey  for  the  purpose  of  intentionally  spread- 
ing disease  or  introducing  it  into  a  new  locality. 

Among  the  most  important  essentials  of  a  good  law  is  the  provision 
which  permits  of  placing  quarantines  upon  specific  areas,  such  as  coun- 
ties or  townships.  Such  quarantines  may  be  either  protective  or 
restrictive.  By  protective  is  meant  a  quarantine  which  protects  the 
quarantined  area  against  {he  importation  of  diseased  bees  or  fixtures. 
A  restrictive  quarantine,  on  the  other  hand,  is  applied  to  an  infected 
area  and  prevents  the  movement  of  diseased  material  out  of  it.  A 
protective  quarantine  protects  a  certain  area  against  disease:  a  restric- 
tive quarantine  protects  the  state  at  large  against  a  diseased  area. 
Both  kinds  of  quarantine  are  absolutely  essential  to  successful  eradi- 
cation. 

Another  important  feature  of  efficient  laws  is  that  which  provides 
for  the  sheriffs  and  county  attorneys  assisting  the  entomologist  or 
chief  inspector  whenever  called  upon  to  do  so.  It  is  also  at  times  a 
marked  advantage  for  the  entomologist  to  have  power  to  summon 
witnesses  and  take  testimony  under  oath.  This  authority  can  of 
course  be  granted  only  by  legislative  act. 

The  postal  regulations  at  present  in  effect  regarding  the  sending  of 
queen  bees  by  mail  appear  to  prevent  much  of  the  danger  of  disease 
being  disseminated  through  this  channel  and  any  attempt  by  the  states 
to  regulate  the  sale  or  shipment  of  queens  would  appear  to  be  unneces- 
sary. At  most  the  state  law  could  include,  as  one  of  its  sections,  the 
essential  requirements  of  the  Post  Office  Department.  Thus  there 
would  be  no  conflict  between  the  two  authorities,  yet  state  officials 
could  prosecute  violations  if  it  were  found  desirable  to  do  so.  Punish- 
ment by  the  federal  authorities  would  probably  be  Kmited  to  l)arring 
the  offending  queen  breeder  from  use  of  the  mails  for  shipping  his 
queens. 

As  it  is  considered  necessar>^  that  bees  be  kept  only  in  frame  hives, 
for  the  eradication  work  to  be  efficient,  the  problem  of  compelling 
owners  to  transfer  their  bees  from  box  hives  to  frame  hives  is  constantly 
arising.  One  mistake  often  made  is  that  of  incorporating  in  the  law 
a  section  providing  for  the  confiscation  of  bees  which  the  own(T  refuses 
to  transfer,  or  the  confiscation  of  diseased  bees.  Such  a  provision  is 
contrary  to  the  constitution  of  most  of  the  states  and  if  the  inspcM'tor 
tried  to  carry  it  out  literally  he  would  get  into  no  end  of  difficulties. 
I  am  frank  to  confess  that  the  Texas  law  I  have  mentioned  contains 
ju.^  such  an  unconstitutional  provision,  but  in  justice  it  should  he  said 
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that  its  presence  in  the  act  was  due  to  the  hunglesoine  error  of  a  clerk, 
rather  than  to  ignorance  on  the  part  of  those  who  drafted  the  bill  or 
the  legislative  committees  which  recommAided  it.s  passage.  Despite 
the  fact  that  even  dis<»ased  bees  cannot  be  confiscate<l  without  due 
recompense  being  made  to  the  owner,  the  inspector  can.  under  an 
efficient  law,  prescribe  and  enforce  such  drastic  treatment  that  the 
owner  will  destroy  the  diseasecl  colonies  himself  rather  than  stand  the 
expense  incident  to  the  treatment.  The  writer  is  not  in  favor  of  the 
unnecessary'  destruction  of  property;  on  the  contrary,  is  fully  in  favor 
of  saving  diseased  colonies  wherever  it  is  possible,  but  practical  experi- 
ence has  shown  that  drastic  action  is  sometimes  necessary.  In  the 
case  of  l)ees  in  l)ox  hives,  also,  the  inspector  can  make  the  transfer  him- 
self at  the  owner's  expense  if  the  law  so  provides.  In  such  cases  the 
cost  of  having  the  inspector  do  the  work  is  much  greater  than  if  the 
owner  does  it  and  this  is  usually  sufficient  to  insure  the  transfer  being 
promptly  made. 

There  are  many  other  iK)ints  to  which  consideration  can  and  should 
be  given  in  the  formulation  of  an  apiarj'  inspection  law,  but  perhaps 
the  ernes  we  have  mentione<l  may  |K)ssess  a  suggestive  value  to  those 
dinM»tly  interested  in  securing  better  legislation  in  this  field. 

BEE-KEEPING  AND  APIARY  INSPECTION  IN  MISSOURI 

Hy  Lkonard  Haskman.  Dt'iHirtmrnt  of  EnlonuAogy,  Vniverniy  of  yfinnouri 

Tile  annual  products  of  the  Missouri  Ikh*  are  estimated  to  Ih»  worth 
nearly  one  million  dollars,  and  are  the  out])ut  of  about  forty  thousand 
apiaries  or  more  than  two  hundred  thousand  colonies.  This  repre- 
sents a  e(»nsiderabl(»  industry,  ami  it  is  surprising  how  little  actual 
enthusiasm  is  found  anionu  the  lH»e-keei>ers  of  the  state  and  how 
little  >tat«'  aiti  is  given  them  in  their  attempt  to  improve  conditions. 
In  Missouri  any  attefnpt  to  secure  state  aid  must  Im»  backed  by  suffi- 
cient I'videnee  that  the  aid  is  ne,»de<l  an<l  will  pHnluce  results  if  is  it 
given.  .\s  yc»t  the  lH'e-kee|)ers  have  In^en  unable,  seemingly,  to  impn*s8 
tlu*  legi>lature  with  their  n«*eds.  This  is  not  surprising  when  one 
eon>ider-*  that  the  State  H«'e-Keepers  .\ssociation.  the  only  as.sociation 
of  it<  nature  in  tlu*  state.  ha>  at  pres«*nt  a  memlnTship  of  less  than 
one  hundred,  when  there  are  nearly  forty  thou.sand  lK»e-keepc»rs  to 
<lra\v  from.  This  >hows  a  lack  of  supp4)rl  on  the  i)art  of  lH»e-keepers 
them-^elves.  and  without  tliat  first  little  state  supiM>rt  can  In*  exp<»cteil. 

In  1*.M):^  a  few  of  the  more  progressive*  Missouri  lH»e-keei>ers  got 
ttjuetlier  an<l  formed  the  pn'sent  Missouri  Hi'e-Keei^»rs  Association. 
Tlie»»e  few  MM  inlK'r>  ii[ra<iually  inereasetl  the  enrollment  of  the  as.sc>- 
eiatioii  to  M»tuething  like  out*  hundn'd  niemUTs.     It  is  not  a  strong 
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association,  though  it  includes  a  number  of  enthusiastic  members. 
At  their  various  annual  meetings  interesting  papers  on  bee-keeping 
have  been  given,  and  they  have  helped  in  many  ways  to  improve 
conditions  of  bee-keeping  in  this  state.  One  of  the  most  important 
results  of  their  work  was  the  passage  of  the  present  Apiary  Inspection 
Law.  A  number  of  attempts  were  made  before  they  finally  succeeded 
in  securing  the  support  of  the  legislature  in  passing  the  law.  The 
law  is  very  brief  in  form,  but  gives  the  necessary  authority  for  inspec- 
tion and  cleaning  up  diseased  apiaries.  Unfortunately  the  funds  for 
this  work  have  never  been  anything  like  adequate  for  the  ground  that 
needed  covering,  and  consequently  the  work  of  the  Inspector  has 
been  much  restricted.  From  his  annual  reports  it  seems  a  consider- 
able area  is  covered  each  year,  and  a  great  many  diseased  colonies 
are  discovered  and  treated.  Considering  the  area  of  the  state  of 
Missouri  and  the  extent  of  the  bee  interests  at  least  five  thousand 
dollars  ought  to  be  available  for  this  work,  but  in  no  case  in  the  past 
has  there  been  more  than  twelve  or  fifteen  hundred  dollars  available 
for  meeting  the  expenses  of  inspection  and  the  salary  of  the  Inspector. 

The  University  and  Agricultural  Experiment  Station  have  just 
recently  undertaken  some  special  work  in  bee-keeping.  Realizing 
the  necessity  of  information  and  assistance  along  the  line  of  practical 
l)ee-keeping,  courses  are  being  offered,  and  investigations  are  planned 
for  studying  the  l)est  methods  of  handling  bees  in  Missouri,  and  special 
investigations  of  more  scientific  problems  which  have  not  yet  been 
fully  worked  out  with  bees  will  be  undertaken.  The  writer  has  been 
attempting  to  expand  the  work  of  the  entomological  department  so  as 
to  make  it  cover  all  lines  of  entomological  work  and  thereby  increase 
its  usefulness.  This  is  one  of  the  more  important  recent  lines  taken 
up,  and  every  effort  will  l>e  made  to  improve  bee-keeping  in  this 
state.  There  is  a  growing  demand  for  information  and  assistance 
with  bee-keeping  in  this  state,  and  it  is  a  duty  of  the  Experiment 
Station  to  encourage  and  help  out  with  this  work. 

The  Apiary  Inspection  work  is  under  the  supervision  of  the  State 
Board  of  Agriculture  and  it  is  to  be  hoped  that  that  Board  w\\\  give 
further  assistance  to  the  l)ee-keepers  and  help  to  further  improve 
conditions.  The  Station  will  cooperate  in  every  way  possible  with 
the  Board  to  place  Missouri  bee-keeping  on  an  equal  footing  with 
that  industry  in  other  states.  The  P^xperiment  Station  hopes  soon 
to  be  able  to  prepare  helpful  reports  on  the  care  of  the  home  apiary 
and  for  handling  commercial  apiaries  in  this  state. 
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Proceedings    of    the    Twelfth    Annual    Meeting   of 

the    American    Association    of    Official 

Horticultural  Inspectors 

The  Twelfth  Annual  Meeting  of  the  Ameriean  Association  of  Official 
Horticultural  Inspectors  was  held  in  Atlanta,  Oa.,  on  January  1,  1914. 

The  first  session  was  held  in  the  Main  Building  of  the  Atlanta  Medi- 
cal College,  and  was  called  to  order  at  2  p.  m.  by  the  chairman,  E.  L. 
Worsham,  with  J.  G.  Sanders,  Secretar>'. 

The  following  inspectors  and  visitors  were  present,  and  especially 
welcome  were  the  several  gentlemen  representing  the  American 
Association  of  Nurserymen  who  are  so  heartily  interested  in  the  move- 
ment to  secure  more  uniform  state  horticultural  legislation,  and  who 
met  with  us  to  discuss  the  uniform  law  submitted  at  the  meeting: — 

Georgp  (i.  Atwood,  Albany,  N.  V.;  R.  Kent  Beattio,  V.  S.  D.  A.,  VVaahington, 
D.  C;  (i.  M.  Hentloy,  Knox\'iUo,  Tonn.;  K.  VV.  Bergrr,  Gainesville.  Fla.;  W.  E. 
Brilton,  New  Haven,  Omn.;  J.  E.  Buck,  Auburn,  Ala.;  S.  C.  Clapp,  Raleigh,  N.  C. 
R.  A.  Cooley,  Bozenian,  Mont.;  A.  F.  Conradi,  Clemwn  CoUefp*,  H.  C;  J.  H. 
Da>'t<)n.  Painc8ville,  O.;  Geo.  A.  Dean,  Manhattan,  Kan^.;  Sam  H.  Dixon,  Houston, 
Texau;  H.  T.  Fernald.  Aniheret,  Mass.;  P.  A.  Glenn,  Urbana,  III.;  R.  W.  Hamed, 
Agrieultural  College,  Mins.;  Hiomas  J.  Headlee,  New  Brunswick,  N.  J.;  Dr.  C. 
Gordon-He^-itt,  Ottawa,  Canada;  VV.  E.  Hinds,  Auburn,  Ala.;  J.  R.  Horton,  New  Or- 
leans, lui.;  S.  J.  Hunter,  I^wrence,  Kans.;  W.  D.  Hunter,  Washington.  D.  C.;C.  L. 
Marlatt.  Washington,  D.  C;  Thomas  B.  Meehan,  Philadelphia,  Pa.;  Haven  Met  calf, 
V.  S.  D.  A..  Washington,  D.  C;  A.  W.  Morrill,  Phoenix,  Arii.;  Awn  Nelson,  I^jiramie, 
Wyo.;  W.  C.  O'Kane,  Durham,  N.  H.;  W.  A.  Orton,  V.  S.  D.  A.,  Washington.  D.  C; 
P.  J.  Parn)tt,  (k'neva,  N.  Y.;  L.  M.  Peairs,  Morgantown,  W.  Va.;  William  Pitkin, 
Rochester,  N.  Y.;  Alden  A.  Potter,  Washington,  D.  C.;Chark)tte  W.  Potter,  Waahing- 
ton,  D.  C;  W.  V.  Ri'ed,  State  Capitol,  Atlanta,  Ga.;  W.  E.  Rumsey,  Morgantown, 
W.  Va.:  J.  G.  Samlers.  University  of  Wisconsin.  Madison,  Wis.;  E.  R.  Sas^rer,  Wash- 
ington. I).  C;  W.  J.  Schoene.  Blai'ksburg,  Va.;  N.  E.  Shaw.  Columbus,  Ohio;  Frank- 
lin SlMTiimn,  Jr..  Rak'igh,  N.  C;  A.  J.  Spangkr,  St.  Anthony  Park.  Minn.;  Prrfc^y 
SpauKling.  l*.  S.  D.  A.,  Washington.  D.  C;  W.  P.  Stark,  Stark  City,  Mo.;  H.  E.  Sum- 
njerv.  .Vihth.  Iowa;  J.  Edward  Tayk)r,  Salt  I^e  City,  Utah;  E.  S.  Tucker,  liaton 
Rougi*.  La  ;  Ira  Williams,  Atlanta,  Ga.;  E.  I.ee  Worwh^un.  Atlanta,  Ga.;  W.  VV. 
YotlMTH,  <)rl:uHl<».  Fla.;  IVter  Youngers,  Ck'neva,  Neb. 

The  record  of  the  business  tran.Kacted  at  the  evening  session  held 
in  the  Aiisley  Hotel  is  incorporated  at  this  iH>int  in  the  report. 

The  re|>ort  of  the  (\)mmitt(»<»  on  Standaniization  of  Phraseolog>*  and 
Value  of  Ins|M»ction  Certificates,  cooiikwmuI  of  A.  W.  Morrill,  chairman; 
Franklin  Sherman.  Jr.,  and  F.  L.  Washburn,  wtis  presented  by  the 
chairman. 

It  was  move<l  by  Mr.  AtwiXMl  and  carried  that  the  report  be  received 
and  published  and  the  committee  Ih»  continued.  This  report  will 
ap|M»ar  later  in  printed  form. 
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REPORT  OF  SECRETARY-TREASURER 

The  affiliation  of  the  American  Association  of  Horticultural  Inspectors  with  the 
American  Association  of  Economic  Entomologists,  seems  a  most  comnM>ndahle  de- 
parture from  our  former  regime,  and  should  add  impetus  and  power  to  our  efforts  in 
whatever  line  of  work  we  are  engaged.  The  maintenance  of  a  membership  list  with 
annual  dues  is  no  longer  required  since  our  afRliation. 

A  balance  of  $39.27  was  received  from  the  former  treasurer,  and  was  placed  to  the 
credit  of  our  Association  in  the  First  National  Bank  of  Madison.     Expenditures  to 
date  have  totaled  but  $5  for  stenographic  work,  leaving  a  balance  of  $34.27. 
Respectfully  submitted, 

J.  G.  Sanders,  Sec*y-Treas, 

It  was  moved  by  Professor  Summers  and  carried  by  vote  that  the 
report  of  the  Secretary-Treasurer  be  accepted. 

By  vote  of  the  Association,  Prof.  J.  G.  Sanders,  of  the  University 
of  Wisconsin,  Madison,  was  re-elected  Secretary. 

(Note. — Dr.  W.  E.  Britton  was  nominated  and  elected  by  the 
Association  of  Economic  Entomologists  as  chairman  of  the  Section 
on  Horticultural  Inspection.) 

REPORT  OF  COMMITTEE  ON  PItRLICATION,  DESCRIBING  DANGEROUS 
INSECTS  AND  PLANT  DISEASES,  LIABLE  TO  BE  IMPORTED  AND 
SPRE.\D  ON  NURSERY  STOCK 

At  the  present  time  this  committee  can  only  report  progress.  The  undersigned  were 
appointed  members  in  March  and  immediately  conmiunicated  with  Mr.  C.  L.  Mar- 
latt,  chairman  of  the  Federal  Horticultural  Board,  requesting  that  the  Board  carefully 
consider  the  resolution  passed  at  the  Cleveland  meeting,  that  a  publication  be  issued 
giving  brief  illustrated  accounts  of  ^'(1)  the  various  dangerous  insect,  fungous  and 
other  enemies  of  vegetation  liable  to  be  introduced  on  nurserj*  stock  or  other  plant 
products,  (2)  similar  pests  already  present  in  portions  of  this  count r>'  and  which  may 
be  spread  on  plant  products.'' 

Mr.  Marlatt  replied  that  "it  is  expected  that  a  publication  of  the  scope  indicated 
will  soon  be  made  available  within  a  reasonable  time,*'  by  the  Bureau  of  Entomology, 
and  further  stated  that  Doctor  Howard  had  already  obtained  material  of  the  im- 
portant European  pests  with  this  end  in  view;  that  further  collections  would  be  made; 
and  that  in  the  preparation  of  the  publication  the  points  in  our  request  would  be  kept 
in  view. 

Under  date  of  November  21,  a  letter  was  sent  to  Mr.  Marlatt  inquiring  about  the 
progress  of  the  work  of  this  publication,  in  view  of  preparing  this  report.  Mr.  Mar- 
latt replied  in  part  as  follows: 

**I  regret  that  the  effort  to  secure  a  publication  covering  important  insect  pests 
and  plant  diseases  of  foreign  countries  has  not  been  prosecuted  to  an  advanced  stage 
of  completion.  Doctor  Spaulding,  who  has  been  appointed  the  Pathological  In- 
spector of  the  Federal  Horticultural  Boanl,  has,  however,  in  preparation,  and  is  now 
working  on  the  plant  disease  half  of  the  project.  Doctor  Howard  has  promised  to 
take  up  the  insect  half  and,  through  his  chiefs  of  sections,  ha\'e  it  perfected.  This 
project  will  be  pushed  and,  perhaps  not  this  >'ear,  but  certainly  early  next  year,  a 
publication  will  be  available  which  will  give  a  brief  description  and,  where  possible, 
iUustration  of  the  important  foreign  insect  enemies,  the  entry  of  which  into  this 
oountry  should  be  guarded  against." 
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Siinultancoutfly  the  following  lott<>r  was  received  from  Doctor  Howard  on  this  sub- 
ject: 

"Mr.  MarLitt  has  hando<l  me  your  letter  of  Novi'mber  21,  in  regard  to  the  matter 
of  a  publication  giving  the  important  imicct  pesttf  and  plant  ditfeaiiee. 

In  reply  1  hasten  to  inform  you,  of  what  you  probably  know  already,  that  for  two  or 
thnH»  yean*  pa«t  the  firm  of  I>e>Tolle  FiLj,  of  Paris,  the  well-known  deakra  in  natural 
history  supplies,  have,  through  specially  trained  men  under  the  oodperativc  guidance 
of  Dr.  Paul  Marchal  of  Paris,  been  getting  together  colk»ctions  of  European  inaect 
p<»8tH  in  their  diflferent  stages,  paying  especial  attention  to  the  hibernating  stage  in 
which  insects  are  most  likely  to  be  carried  fn>m  one  count r>'  to  another.  This  col- 
lection is  desigmHl  for  purchase  by  this  Bureau,  and  a  large  s(*nes  has  already  biMrii 
rec<M\'(»d  here  in  Washington.  These  are  being  put  in  |K>sition  for  careful  iUustration, 
tlie  illustrations  eventually  to  be  use<i  in  such  a  publication  as  that  mentioned  by  you. 
In  the  nM'iintime,  Pn)f.  A.  L.  Quaintance's  address  as  retiring  President  of  the  Ento- 
mok>gi('al  8<M*iety  of  Washington  (just  issued)  deals  with  this  same  subject  and  coven 
\i»r>'  well  the  principal  injurious  insects  of  the  entin*  work!  which  are  liable  to  bo 
imiwrted.  Mon»over,  a  capital  luind4xx)k  of  the  insect  pests  of  Europe  and  a  few 
extni-Kunipoan  countries  has  just  been  published  as  a  part  of  Sorauer's  Handbuch 
ftir  Pflanx<'nkraiikh<'iten.  This  has  been  pre|)ared  by  Dr.  L.  Reh  of  the  Hamburg 
Natural  llistar>'  Musinim,  and  is  very  well  done.  It  is  planned  in  th<*  Bureau  to  take 
I*n>f<»8sor  Quaint anc<»'s  address  as  a  basis  and  to  have  each  of  the  expi»rts  in  chari^ 
of  branches  of  the  work  go  carefully  through  the  literatun*  and  make  such  additions 
as  t}M*y  find  to  the  s|>ecies  mentionc*d  by  Professor  Quaint ance;  and  then  it  is  proposed 
to  publish  an  iwlvance  pamphk^t  with  comparatiwly  few  illustrations,  which  may  be 
6U|M'rsiHle(l  at  a  later  date  as  nmterial  for  a<lvantagiH>us  illustration  accumulates." 

From  th<*  foregoing,  it  seems  that  the  work  on  this  publication  is  not  only  well 
orgimizetl.  but  is  ai'tually  well  under  way,  and  that  vn*  may  ex|)ect  the  publication  to 
apiMMir  during  tlie  coming  year.  We  tl»en»fore  n^commend  that  this  coRimittee  be 
<lischarKi*d. 

W.  E.  BiuTrox. 
T.  J.  Headlke. 
N.  E.  Shaw, 

Chairman. 

Oil  motion,  the  rei>ort  was  accepted  and  the  thanks  of  the  Associa- 
tion I'Xtcndcd  to  the  niemlH»n<  of  the  committee. 

Afternoon  Session 

( 'hairman  K.  L.  Worsham  called  the  A.**sociation  to  order  at  2  o'clock 
and  I'Xtended  the  heartiest  Kr<*<*tings  of  the  iK>ople  of  Atlanta  and  of 
the  stati*  of  (SeorRia  to  the  memlnTs  and  visitors,  but  on  account  of 
the  li'iijfth  of  th<»  pro-am  hesitate<l  to  address  the  Association  at  length. 

The  following  program  was  pn'.**<»nted  in  order:  — 

"A  Fi'W  Prohli'ins  in  Connection  with  the  Atiministration  of  the 
Minnesota  Ins|M'ction  Law.*'  by  F.  L.  Washburn  and  A.  J.  Spangler^ 
St.  Anthony  Park.  Minn. 

'•Xot<-s  on  Kntomological  InsfHTtion  in  the  District  of  Columbia/* 
bv  F.  H.  Sasscer.  Washington.  I).  ('. 
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"The  Gipsy  Moth  and  Brown-Tail  Moth  Quarantine  in  New  Eng- 
land," by  D.  M.  Rogers,  Boston,  Mass.  Paper  presetitcd  by  A.  F. 
Burgess. 

"The  Control  of  the  Boll  Weevil  by  Quarantine/'by  W.  D  Hunter, 
Washington,  D.  C.  ^         :,.'.  •. 

"Problems  of  Plant  Quarantine,"  by  W.  A.  Orton,  Washingtoh^. 
D.  C. 

"Inspection  of  Plant  Diseases,"  by  Perley  Spaulding,  Washington, 
D.  C. 

"The  Workings  of  the  Federal  Plant  Quarantine  Act,"  by  C.  L. 
Marlatt,  Washington,  D.  C. 

"Uniform  State  Inspection  Laws."  Being  in  part  a  report  of  the 
Committee  on  Uniform  Legislation,  by  J.  G.  Sanders,  The  University 
of  Wisconsin,  Madison. 

"Nursery  and  Orchard  Inspection  Work  in  Missouri,"  by  Leonard 
Haseman,  Columbia,  Mo.     (Read  by  title.) 

The  following  address  on  "Uniform  State  Inspection  Laws"  is  in 
part  a  report  of  the  Committee  on  Uniform  Legislation  appointed  at 
the  previous  annual  meeting  at  Cleveland,  Ohio,  and  was  preliminary 
to  the  presentation  of  a  model  state  horticultural  inspection  law  which 
will  appear  later  as  accepted,  in  printed  form  in  the  Journal  op 
Economic  Entomology  and  in  some  nursery  trade  publication. 

The  model  law  was  submitted  on  December  31,  1913,  to  a  committee 
of  nurserj^men  gathered  in  the  Piedmont  Hotel,  Atlanta,  Ga.,at  the 
invitation  of  Prof.  J.  G.  Sanders.  The  following  were  present  during 
the  consideration  of  the  model  law: — Messrs.  William  Pitkin,  Roches- 
ter, N.  Y.;  J.  H.  Dayton,  Painesville,  O.;  Thomas  B.  Meehan,  Phila- 
delphia, Pa.;  Peter  Youngers,  Geneva,  Neb.;  W.  P.  Stark,  Stark  City, 
Mo.;  L.  A.  Berckmans,  Augusta,  Ga.;  S.  J.  Hunter,  Lawrence,  Kans.; 
C.  L.  Marlatt,  Washington,  D.  C;  J.  G.  Sanders,  Madison,  Wis. 

After  a  consideration  of  the  bill  lasting  several  hours,  it  was  accepted 
as  quite  satisfactory  with  several  proposed  minor  alterations.  With 
these  alterations  included,  the  bill  was  presented  to  the  insi>ectors  at 
the  regular  session,  and  elicited  numerous  questions,  which  could  not 
be  fully  discussed  on  account  of  lack  of  time.  It  was  suggested  that 
members  communicate  their  objections  or  proposals  of  changes  to  the 
Secretary',  J.  G.  Sanders,  at  an  early  date. 

The  report  was  acoeptod  and  the  committee  continued. 
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jJ^q^ORM  STATE  INSPECTION  LAWS 

\    B^'J.  G.  Sandkrs,  The  UniversUy  of  Wisconsin,  Madison 

.•.TjfeVlesirability  of  Rreater  uniformity  in  the  provi.sions  of  state  laws 
•  .regnlatinK  the  inspection  and  transportation  of  nurserj'  stock  is  ap- 
•/purent  to  ever>'one  who  is  in  any  way  connected  with  this  important 
line  of  work.  Much  criticism  has  been  engend(*red  by  the  widely  var>'- 
ing  horticultural  laws  and  regulations  of  the  several  states  and  dis- 
tricts of  the  United  States  on  account  of  the  tremendous  inconvenience, 
delay  and  pecuniary  losses. 

The  national,  district  and  state  associations  of  nurserymen  have 
asserted  thems(»lves  forcibly  in  favor  of  state  inspection  laws  which 
shall  be  uniform  in  every  respect  possible  under  the  varying  conditions 
and  features  of  the  nursery  business  in  the  various  sections  of  the 
United  States.  This  sentiment  on  the  part  of  the  nurserj'men  is  being 
backed  by  a  considerable  fund  which  is  to  \)e  used  in  the  furtherance 
of  greater  uniformity,  and  as  I  understand,  their  intention  is  to  assist 
by  every  honorable  means  the  passage  of  new  laws  in  some  states,  and 
the  amendment  of  laws  in  others,  seeking  to  introduce  in  every  legis- 
lature, wherever  possible,  such  a  bill  as  will  lx»  adopted  by  the  nursery- 
men and  inspectors  in  convention. 

This  most  important  problem  has  b<»en  presented  in  a  forcible  way 
to  the  nurs<»r>'men  through  several  channels  of  publicity,  and  it  is  safe 
to  say  that  practically  every  nurseryman  of  importance  is  familiar 
with  the  movement  under  way. 

This  Association  at  its  la.st  annual  meeting  apiK)inted  a  (^ommittee 
on  Uniform  Ix^gislation  with  Mr.  (\  L.  Marlatt  as  chairman,  Mr. 
Franklin  Sherman,  Jr.,  and  the  writer  as  meml>ers  of  that  committee 
to  review  the  various  state  laws  on  insfXM'tion  and  to  draw  up  a  model 
bill  which  should  incorporate  every  feature  of  the  various  .state  laws 
as  far  as  is  iK>s.sible  without  distinct  conflict.  Mr.  Marlatt  pleaded 
that  he  was  so  compl<»tely  <*ngros.se(l  by  his  work  as  chairman  of  the 
Federal  Horticultural  Board  that  h<»  preferred  to  Ik»  excused  and  dele- 
gated th«'  entire  proi)osition  to  the  writer.  Mr.  Sherman  pleaded  a 
lack  of  knowledg<'  of  the  state  regulations,  and  so  many  other  duties 
that  he  would  Ih»  unable  to  assist  on  the  committee.  Therefore,  you 
will  si'e  the  two  gentlemen  who  were  named  as  first  and  sc^cond  parties 
on  the  committer*  have  felt  it  their  privilege  on  account  of  rank  to 
deh'gate  this  problem  to  the  third  memlnT  of  the  committer*. 

The  writer  has  reviewed  the  various  state  horticultural  inspection 
law«i  and  rules  and  regulations  with  much  intiTest  to  find  a  wonderful 
conglomeration  of  ideas,  a  remarkable  mixture  of  various  types  of 
insiH»ction  incori)orated  in  one  law,  and  in  many  laws  great  verbosity. 
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The  reviewing  and  digesting  of  these  regulations  have  been  a  much 
greater  task  than  the  writer  had  contemplated.  Several  of  our  state 
laws  have  combined  in  the  same  paragraphs  measures  for  the  control 
and  prosecution  of  several  lines  of  inspection,  viz.,  nurser>%  orchard, 
fruit,  fruit-package  and  insecticide  inspections,  the  whole  making  a 
mass  of  regulations  from  which  it  is  almost  impossible  to  extricate  the 
nursery  inspection  features. 

My  first  recommendation  would  be  that  the  nursery  inspection  be 
entirely  divorced  from  other  phases  of  inspection,  at  least  that  the 
nursery  inspection  regulations  appear  in  separate  paragraphs  from 
other  horticultural  legislation. 

The  second  recommendation  is  that  cooperation  of  national,  district 
and  state  associations  of  nurserymen  is  highly  desirable  to  influence 
the  higher  state  officials  and  legislators  for  a  better  quality  and  larger 
quantity  of  inspectors  who  shall  be  paid  salaries  sufficient  to  retain 
them  in  the  work  year  after  year,  so  that  they  could  become  familiar 
with  everj"^  phase  of  inspection  work  in  their  district. 

Third. — A  similar  cooperation  is  desirable  to  secure  sufficient  state 
appropriation  to  carrj*^  out  every  phase  of  the  horticultural  inspection 
without  handicap,  and  to  remove  the  necessity  as  disclosed  in  some 
states  of  demanding  a  license  fee  of  local  and  outside  state  nurserymen, 
which  in  many  cases  is  the  sole  support  of  the  inspection  work.  Horti- 
cultural inspection  work  of  every  kind  is  of  state-wide  Ix^nefit  and  hence 
should  be  supported  by  state  funds  rather  than  by  individual  assess- 
ment. 

Fourth. — Some  general  method  of  supervision  of  the  inspection  work 
in  the  various  states  by  the  Federal  Board  with  particular  reference 
to  a  more  uniform  quality  of  inspection  and  to  a  more  uniform  certifi- 
cate seems  highly  desirable,  particularly  with  reference  to  nurseries 
that  pack  a  considerable  portion  of  their  stock  for  interstate  shipment. 
All  of  us  are  aware  that  the  quality  of  inspection  varies  tremendously 
in  the  different  states  and  on  that  account  there  has  been  a  feeling  of 
doubt  manifested  among  the  states  as  to  the  vidue  and  intent  of  an 
official  certificate  license. 

Practically  all  of  the  states  west  of,  and  including  Montana  and 
Colorado,  refuse  to  acct^pt  eastern  certificate  licenses,  and  make  it  a 
practice  to  reinspect  at  point  of  delivery  all  incoming  plant  material. 
Such  reinspect  ion  is  undoubtedly  a  wise  method  under  the  existing 
quality  of  insp<»ction  in  many  states.  The  nurserymen  and  inspectors 
and  public  in  general  of  ihv  East,  when*  many  pests  and  diseases  are 
prevalent,  do  not  realize  the  extreme  import anct*  and  desirability  of 
excluding  these  pests  from  the  clean  Western  States  by  using  every 
available  method  of  inspection  and  quarantine. 

It  seems  that  the  time  has  arrived  that  nurserymen  and  inspectors 
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are  lx»ing  impelled  by  a  more  thorough  knowledge  of  the  terrible  possi- 
bilities which  would  be  a  resultant  of  an  open  door  policy  or  even 
moderate  laxity  in  horticultural  inspection.  These  two  factions,  we 
might  call  them,  are  arriving  at  more  friendly  terms  brought  about  by 
a  thorough  knowledge  of  the  most  praiseworthy  demands  of  the  other. 
Each  is  beginning  to  realize  that  their  relationship  with  reference  to 
inspection  is  to  be  a  continuous  performance  and  wuth  the  advent  of 
greater  interest  and  more  complete  knowledge  of  nursery  pests,  the 
nurserymen  are  beginning  to  realize  certain  problems  which  the  in- 
spectors have  been  tr>ing  to  drive  home,  that  no  inspection  can  be  too 
careful,  too  painstaking  or  too  thorough  to  accomplish  the  optimum 
results. 

The  inspector  is  in  a  peculiar  position  with  respect  to  the  inspection 
work,  a  position  which  is  difficult  to  define,  one  in  which  there  is  no 
personal  gain  either  immediately  or  ultimately.  It  seems  that  he  is 
acting  with  a  truly  scientific  and  humanitarian  spirit  in  many  cases 
where  he  is  oftentimes  working  either  without  salary,  or  a  salary  in- 
commensurate with  the  quality  of  service  performed. 

In  drawing  up  the  submitted  model  law,  only  the  most  general  and 
necessar>'  regulations  have  been  included  which  are  important  features 
in  the  work  of  ever>'  state,  such  as  the  method  of  appointment  of  the 
inspector  and  deputies,  his  duties  and  powers,  definitions  of  terms 
Uhed  in  the  law,  the  treatment  of  dis<»as<Hi  stock  on  premises,  the  grant- 
ing of  nurwTy  certificate  licenses,  misrepresentation  of  stock,  treatment 
of  im{H)rted  stock,  shipping  tags,  and  penalties  for  violations.  An 
attempt  has  l)een  made  to  exclude,  as  far  as  possible,  all  legal  verbiage 
and  unn(»cessary  reiteration  of  terms  and  phrases,  and  to  usi»  plain 
Fnglish  in  a  manner  as  concise  and  definite  jis  seems  advis^ible. 

Xo  great  claims  are  mad<»  that  this  submitted  law  is  without  fault 
or  |)ossil)ility  of  gn^at  improvement,  but  a  real  attempt  has  l)een  made 
to  include  all  of  th<»  options  which  s<4»m  desirable  in  conforming  with 
various  state  prarticrs  and  yet  arrive  at  a  law  which  seems  to  l)e  ap- 
plicable and  availal»le  to  i»ver>'  state  condition  in  so  far  as  it  goes. 

The  p<iwi*r  of  making  s|H'(ial  rules  and  n^gulations  to  satisfy  local 
conditions  has  Imcii  granted  the  insfx'ctor  under  the  jurisdiction  of 
higher  authority.  An  appeal  from  the  orders  of  the  state  insfK^ctors 
apj)ears  in  section  \K  and  in  seetions  2'A  and  24  mere  mention  is  ma<le  of 
eon»iM*nsations  <»f  inspectors  and  appropriations,  fees  or  other  supi>orts 
of  the  insjMMtion  s4Tviee;all  of  which  scM'in  to  In*  local  matters, yet  affect- 
ing outside  parti«*s  to  a  remarkable  degree.  es|M'cially  the  matter  of 
li<*ens<'  fees,  wliieh  I  tru^t  ultimately  will  1h»  eliminated  from  all  state 
laws.  I  iK'lieve  that  such  «'Iiinination  of  fees  will  Im»  hastened  by  the 
coop<Tation  of  inspectors  and  jis.soriations  of  nursi'rymen  with  their 
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united  influence  and  pressure  brought  to  bear  upon  the  proper  authori- 
ties. 

After  thorough  consideration  of  the  various  state  laws  governing 
horticultural  inspection,  several  ideas  have  been  conceived  which  are 
outlined  in  the  following  recommendations  to  the  Federal  Horticul- 
tural Board  and  are  respectfully  submitted  for  consideration. 

Recommendations  to  the  Federal  Horticultural  Board 

1.  A  national  law  prohibiting  the  acceptance  by  common  carrier  or 
any  person  of  any  nursery  stock  for  interstate  shipment,  unless  accom- 
panied by  a  valid  state  certificate-license  tag,  certifying  official  in- 
spection of  the  contents. 

Such  a  law,  in  conjunction  with  the  proposed  state  law,  would  act 
as  an  effective  check  on  unlicensed  shipments  everywhere  in  the 
United  States. 

2.  Several  state  laws  demand  that  outside  state  nurserymen  file 
a  bond  of  $500  to  $1,000  before  selling  privileges  are  granted.  Pri- 
vate correspondence  w4th  various  inspectors,  principally  Western 
officials,  elicits  the  opinion  that  such  a  demand  is  justifiable.  It  may 
not  be  unreasonable. 

But  a  more  reasonable  method  of  handling  this  proposition,  with  less 
expense,  less  trouble  and  annoyance  to  all  concerned,  is  recommended 
as  follows: — That  each  nursery  desiring  to  sell, in  those  states  demand- 
ing a  bond,  file  a  l)ond  of  $1,000  with  the  Federal  Horticultural  Board 
which  shall  make  public  this  fact  to  the  officials  of  all  interested  states, 
and  that  this  bond  shall  be  available  for  legal  action,  on  demand,  or 
appeal  to  the  Federal  Horticultural  Board,  by  any  states  suffering  from 
violations  of  its  horticultural  laws. 

3.  To  eliminate  the  wholly  unnecessary  practice  of  filing  a  duplicate 
copy  of  a  state  license  with  the  officer  of  another  state  to  issue  a  license 
before  carrying  on  business  in  that  state, — it  is  recommended  (and  is 
provided  in  the  submitted  model  law,  section  6)  that  each  state  main- 
tain a  complete  list  of  inspected  and  certificated  nurseries  and  dealers 
with  the  Federal  Horticultural  Board,  which  hst  shall  be  available  to 
the  official  inspc^ctors  of  any  state. 

4.  An  absolute  ([uarantine  may  l)e  established  by  the  F(»deral  Horti- 
cultural Board,  covering  any  district,  state,  or  group  of  states,  and  for 
any  insect,  disease,  or  plant,  prohibiting  not  only  shipment  from  an 
infested  or  infected  area,  but  also  shipment  into  an  area  known  to  be 
clean.  The  recent  California  quarantine  against  shipments  of  peaches, 
almonds,  nectarines,  etc.,  is  typical  of  action  which  might  Ik»  taken  for 
the  ultimate  good  of  all  concerned.  It  is  further  recommended  that 
at  the  solicitation  of  state  officials  thorough  investigations  l>e  made  and 
appropriate  action  taken. 
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5.  Certain  states  demand  that  all  nurser>'  stock  from  other  states  shall 
have  been  fumigated  l)efore  acceptance  under  their  laws,  and  it  hap- 
pens that  at  least  one  of  those  states  does  not  demand  fumigation  of 
its  o^Ti  stock  for  interstate  shipment,  although  San  Jos^  scale  is  not  a 
stranger.  Manifestly  the  scale  conditions  in  some  of  our  Eastern 
States  is  such  that  fumigation  should  l)e  required  of  all  stock  for  inter- 
state shipment.  On  the  other  hand,  in  Iowa,  Nebraska,  North  and 
South  Dakota,  Minnesota,  and  Wisconsin,  where  there  is  little  or  no 
San  Jos<^  scale,  it  would  be  an  unnecessar>'  requirement,  and  these 
uninfested  states  have  a  right  to  demand  greater  protection  than  they 
have  had  in  the  past. 

It  therefore  seems  wise  that  the  Federal  Horticultural  Board  should 
determine  the  conditions  in  our  states  and  use  their  judgment  in  es- 
tablishing a  quarantine  area  from  which  no  nursery  stock  shall  enter 
interstate  commerce,  without  pro|)er  and  thorough  fumigation  with 
hydrocyanic  gas. 

The  above  recommendations  are  to  be  considered  as  personal  opin- 
ions of  the  writer,  resulting  from  a  considerable  acquaintance  with 
nurser>'  p<»8ts,  nursery  conditions  and  practices,  and  methods  of  nurs- 
ery insp<»ction  in  several  sections  of  the  count r>'. 


INSPECTION  FOR  PLANT  DISEASES 

Hv  Dr.  Pkrlky  Spauldixg 

In  your  ins|)ection  of  nursery  stock  you  have  already  l)ecome  familiar 
with  the  various  indications  of  the  work  of  parasitic  insects.  It,  there- 
fore*, will  1h»  relatively  ea.*<y  for  you  to  separate  the  symptoms  of  diseases 
cauMMl  l»y  adversi*  physiological  conditiems  and  fungous  parasites  from 
thi)s<'  tr()ul)l('s  l)rought  alniut  by  th<»  insects.  It  may  Ih»  well  to  briefly 
consider  the  various  symptoms  of  plant  disi»aw»s.  The  most  common 
symptoms  are  the  following: 

Potior ,  either  in  part  or  of  th«»  entire  plant,  this  usually  occurring  in 
herbaceous  plants  an<l  occjisionally  in  th(»  leaves  of  shrul^s.  This  is 
cauwd  l>y  certain  adverse  con<litions  of  the  soil. 

Spats  on  the  foliage  or  occasionally  ujMm  the  younger  twigs  of  shrul)S 
and  U|M)n  the  main  stems  of  herbaceous  plants.  These  spots  may  lie 
white,  gray,  yellow,  re<l.  l)rown.  black,  or  variegated.  These  are 
caused  by  a  great  numlnT  and  variety  of  fungous  panusites. 

Shot  hoti  of  leaves.  This  usually  occurs  u|H)n  the  stone  fruits  and 
is  <*aus<'d  by  the  attacks  of  a  fungous  parasite  killing  small  circular 
areas  of  leaf  tissu<»  which  fall  out  and  leave  round  holes. 

Witting,  either  of  entire  plants  or  of  parts.     This  may  Ik»  caused  by 
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drought,  but  there  are  some  verj'  serious  fungous  diseases  which  have 
this  symptom. 

Death  of  parts  of  the  afTected  plant,  such  as  the  fire  blight  of  pear  and 
apple  twigs. 

Dwarfing  or  atrophy  of  the  affected  parts  of  diseased  plants. 

Hypertrophy  or  swelling  of  the  affected  parts. 

Formation  of  entire  new  structures^  example  ergot. 

Mummification.  This  occurs  with  a  considerable  number  of  the 
fruit  rots. 

Change  of  position  of  affected  part.  Example,  witches  brooms  pro- 
duced by  certain  fungous  parasites. 

Destruction  of  the  affected  organs,  example,  grain  smuts. 

Excrescences  and  malformations ^  such  as  galls,  cankers,  witches 
brooms,  rosette,  and  punks  or  fruiting  bodies  of  the  large  wood-rotting 
fungi. 

ExudationSy  consisting  of  pitch,  gum,  or  slime-flux. 

Rotting  of  fruits,  leaves,  or  of  stems  in  woody-stemmed  plants. 

In  the  inspection  of  nursery  stock  for  diseases,  we  may  classify 
diseases  according  to  the  part  of  the  plant  upon  which  they  occur  into 
(1)  Diseases  of  foliage,  (2)  of  twigs,  branches  and  stems,  and  (3)  of  the 
roots. 

In  general,  the  diseases  of  foliage  are  not  serious,  except  upon  seed- 
lings or  young  nursery  stock.  These  diseases  are  important,  however, 
with  the  herbaceous  plants.  The  diseases  of  the  twigs,  branches  and 
stems  are  often  very  serious  with  the  woody-stemmed  plants.  Ex- 
amples of  such  diseases  are: 

Killing  of  twigs  on  roses,  etc.,  by  Botrytis. 

Killing  of  stems  of  conifers  and  deciduous  trees  by  Xectria  ditissima 
and  A',  cinnabarina 

The  chestnut  bark  disease,  which  is  the  most  destructive  disease  of 
large  trees  known  at  the  present  time. 

The  various  apph*  cankers 

The  rose  and  raspberry  stem  cankers. 

Killing  of  twigs  of  stone  fruit  trees  by  the  gray  rot  (Monilia). 

The  various  pine-stem  blister  rusts. 

The  well-known  black  knot  of  cherries. 

Our  last  group,  the  diseases  of  roots,  are  esi>ecially  serious,  not  only 
because  they  destroy  the  feeding  organs  of  the  plant,  but  because  they 
cause  more  or  less  serious  soil  infection,  oftentimes  lasting  for  several 
years  or  longer.  Exampl(»s  of  this  class  of  diseases  are  the  well-known 
crown  gall  and  hairy  root  of  fruit  trees,  various  kinds  of  root  rots,  and, 
finally,  but  by  no  in(»ans  h^ast,  root  diseas(»s  caused  l)y  nematodes  or  eel 
worms.     The  latter  are  especially  serious,  because*  soil  once  infected 
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cannot  he  used  for  a  considerable  number  of  years  aften^'ards  for  crops 
of  a  similar  nature.  A  very  serious  feature  also  of  nematode  soil  in- 
fection is  the  fact  that  some  species  of  nematodes  have  an  immense 
number  of  food  plants.  It  should  also  be  mentioned  that  a  ver>'  serious 
disi»ase  of  citrus  trees  has  recently  l>een  discovered  to  be  caused  by  one 
of  the  nematodes.  Some  root  diseases  to  which  attention  is  now  very 
sharply  drawn  are  the  various  diseases  of  the  potato  tuber,  which  were 
so  prominent  in  the  recent  hearing  held  in  Washington  to  consider  the 
advisability  of  total  exclusion  of  forei|i;n-raised  tubers. 

Finally,  I  may  say  a  word  regarding  the  diseases  which  are  known 
to  occur  in  imported  nurserj'  stock. 

It  has  only  recently  been  discovered  that  the  chestnut  bark  disease 
is  a  native  of  China,  and  was  undoubtedly  imported  into  this  country. 

The  white  pine  blister  rust  is  known  to  have  \)eon  imported  directly 
from  Europe. 

The  potato  wart  and  potato  powdery  scab  occur  upon  imported 
potatoes. 

Crown  gall  and  hairy  root  have  been  found  upon  a  considerable 
numl)er  of  different  fruit  trees  and  also  upon  several  of  the  ornamental 
shrubs. 

Azaleas  have  been  found  quite  generally  affected  with  leaf  galU 
caused  by  an  Exobasidium. 

Rhododendrons  in  one  case  were  found  infected  with  a  tiny  leaf  gall 
caused  by  a  Synchytrium. 

Misc<»llaneous  leaf  spots  have  l)een  found  upon  a  number  of 
different  species  of  shrul>s. 

(lematis  hjis  Ixn^n  found  affected  with  root  rot. 

Pa^onia.  lihic,  and  rose  leaves  and  stems  have  l)een  found  i/vith  the 
small  \>\i\vk  sclerotia  of  the  fungus  Botrytis  vulgariifj  which  develop  in 
transit. 

Finally  may  lx»  mentioned  the  finding  of  the  fruit  rot  fungus  Glomer- 
ella  rufomaculans,  fruiting  on  avocado  seeds;  apparently  an  entirely 
new  observation  for  this  fungus. 

In  order  that  I  may  1m»  familiar  with  what  you  are  finding  in  different 
parts  of  the  country.  I  have  asked  you  to  forward  to  me  s|)ecimens  of 
disease<|  plants  which  you  may  encounter  in  your  insi)ections.  Free 
and  cordial  cooiMTation  in  this  n»gard  will  <lo  much  to  make  efficient 
my  own  efforts  to  help  you  solve  some  of  the  knotty  problems  in  con- 
nection with  iiis|HMtion  for  fungous  plant  dis<»:is<*s. 

An  exhibit  was  inad«'  of  dis<'a.sed  plants  illustrating  various  symp- 
toms of  dinaH'. 
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PLANT  QUARANTINE  PROBLEMS 

W.  A.  Ortox 

^Ir.  Chairman  and  Gentlemen  :  As  ^Ir.  Marlatt  is  to  speak  to  you 
of  the  work  of  the  Federal  Horticultural  Board  for  the  past  year,  I  will 
not  touch  on  that  topic,  but  will  discuss  some  problems  that  we  have 
in  common  for  the  future,  in  our  great  task  of  preventing  the  spread 
of  insects  and  plant  diseases,  and  present  some  considerations  that  may 
govern  our  viewpoint  and  policies  toward  quarantines  and  inspections. 

We  have  had  to  deal  in  the  United  States  with  a  succession  of  pests, 
mostly  invaders  from  foreign  lands,  and  we  still  find  our  hands  very 
fidl  with  the  inspection  and  police  duties  necessary  for  the  control  of 
these  imwelcome  visitors.  There  is  expended  in  this  country  a  vast 
sum  for  this  type  of  work  and,  as  the  extermination  of  the  parasites 
now  seems  hopeless,  we  are  faced  with  the  necessity  of  continuing  these 
expenditures  until  the  end  of  time. 

Regret  is  often  expressed  that  a  small  fraction  of  this  great  sum 
could  not  have  been  available  to  prevent  the  introduction  of  these 
pests  or  to  exterminate  them  before  they  had  gained  a  foothold  here. 
Unquestionably  money  expended  on  scientific  investigations  of  means 
of  preventing  the  introduction  and  spread  of  insects  and  diseases 
yields  much  greater  proportionate  returns  than  that  spent  on  inspec- 
tion and  control,  and  had  the  biologists  of  a  generation  ago  known 
what  we  now  know,  and  had  they  received  a  tithe  of  the  support  now 
given  by  the  state,  many,  perhaps  most  of  these  destructive  insects  and 
diseases  would  have  been  excluded  or  controlled. 

The  point  I  would  emphasize  today  is  that  we  are  still  far  from  the 
end  of  our  journey.  By  no  means  all  of  the  dangerous  insects  and 
diseases  of  the  world  are  already  with  us.  There  exist  in  Europe 
and  especially  in  the  Orient,  many,  many  other  parasites  which  would 
doubtless  prove  very  destructive  under  our  conditions,  and  danger  of 
introilucing  them  is  ever  present.  Witness  the  spread  of  the  chestnut 
bark  disease,  and  the  fruit  flies  we  are  attempting  to  turn  back  from 
our  Pacific  and  Mexican  l)orders. 

To  guard  against  these  perils  of  the  future  is  now  our  important 
problem,  a  problem  that  has  not  yet  been  adequately  solved,  but  which 
we  are  infinitely  better  prepared  to  cope  with  than  were  our  predeces- 
sors of  the  last  generation,  for  we  have  now  the  legal  authority  that 
was  formerly  lacking,  and  we  have  this  great  organization  of  state 
inspectors,  backed  by  the  entomologists  and  plant  pathologists  of  the 
Experiment  Stations  and  colleges,  and  supported  with  relative  liber- 
ality by  a  people  growing  more  and  more  awake  to  the  importance  of 
the  work. 
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We  Hhouhi  have  ever  in  miiul  that  quarantine8  imutt  be  baiMni  on 
biolo((icaI  principh*  c^HtablishcHl  thmugh  8<»ientifie  re«ean*h,  that  inup^H*- 
tion  and  n*fculation  are  makt^shift,  althouficli  ntvessary,  nieaaun*^  foree<l 
u|H)n  iiA  by  the  failure  to  pr<*vent  the  original  invasion  of  thi*fle  iH^Mta^ 
and  that  it  iH  our  paramount  duty  to  contribute  out  of  our  abundant 
opportunity  to  fundamental  invt^HtiKatioim  of  meauH  of  preventinjc  the 
intrcMluetion  and  spread  of  inm^'tH  and  plant  dim*aM*fl.  It  is  my  i^m- 
vietion  that  we  are  not  making  the  full(*flt  um*  of  exiatinjc  op|M)rtuniti(*fl. 
Every  state  haa  inspectors  whost'  official  travel  takes  them  to  everj* 
MH*tion  of  their  territory,  so  that  as  a  Inxly  they  cover  the  whole  of  the 
Tnited  State's.  (*an  we  not  enliNt  the  aid  of  these  men  i.i  other  resp<H*ts 
than  the  examination  of  nurs<*rit>s  for  H<')i(HlultHi  parasit(*s7  and  espe- 
cially can  we  not  organiz«»  a  systematic  an<l  countr>'-wide  sur\'ey  of  the 
injurious  ins4H<ts  and  plant  dis4*aH4*s  of  the  CnittHl  Statics T  The  beion- 
ninpi  of  such  a  sun'ey  have  already  Imh'U  made  in  the  Bureaus  of  Ento- 
moloffA'  and  IMant  Industry,  but  the  data  available  are  distressin((ly 
incomplete.  The  puriMMU*  of  such  a  survey  would  Im»  ( 1 )  to  re<»onl  the 
(C<H>graphic  distribution  of  insei*ts  and  diseam-s  and  their  annual  prt*va- 
lence  in  each  se<*tion  of  the  country,  i2i  to  ^^stimate  the  1osh4>«  suffered 
each  year  in  order  that  the  ^n'onomic  im|H)rtance  of  the  subj<»ct  may  Ik* 
understofMl,  {'^^  to  dis<*over  at  the  earliest  moment  the  intrtMluction 
into  the  (H)untr>'  of  new  and  |N>ssibly  dan(c<*n)us  parasitt^s,  (4)  to  study 
epidemic's  or  unusual  outbn^aks  in  relation  to  weather,  crop  distribu- 
tion and  other  factors,  and  to  obtain  a  lM*tter  knowl<Hl(ce  of  the  con- 
ditioiw  governing  the  development,  sprt*ad.  and  (nmtrol  of  such 
outbreaks,  (f))  to  gather  data  n^sptn^ting  the  n^istance  and  susct^pti- 
bility  of  varieti(*s  to  dim^aM*,  for  comparison  of  n^fwrts  from  different 
S4H*tions  and  <*orn*lation  with  dimatological  nH*ords. 

I  Khali  lay  sptH'ial  stn*ss  on  the  plant  <liH4*as<*  sur\*ey  iM'f'aust*  the  state 
insp<H*tors  are  perhaps  aln»a«ly  tluly  watchful  for  inMH*ts,  but  we  niH^I 
ytnir  help  and  that  of  all  \(»ur  aKHiNtants  in  collecting  mon*  data  on  « 
plant  dih4*as4-M.  The  IMant  DiM'aM*  Survey,  as  at  pres<*nt  organ i/^nl, 
C4*nteni  in  the  Bureau  of  IMant  lndustr>',  with  the  aid  of  collaborating 
plant  pathologiMs  in  each  state.  The  op|N)rtuniti<*s  for  travel  enjoytnl 
by  the  nuDM'ry  iuhpin-tors  an',  iis  a  rule,  so  nnieh  greater  that  they 
(N)uld  Im*  of  e\crpti(»nal  asHitttance  in  reporting  on  ti«*ld  (*on4litions  if 
thfir  int**n*Mt  can  \h*  enliNtiMl. 

I  miiitiontMl  a  moment  ag«)  the  n« *d  of  bfistng  our  quarantint*s  and 
other  pHMM^Iuri^s  for  d)H4*as4*  and  iuM^ct  <M>ntn>l  on  mMentiflc  inv(*sti- 
gatiouN.  We  are  endmrraMuMl  at  e\ery  turn  by  the  lack  of  knowb^lge 
on  ]Hiuits  of  vital  im]M>rtance,  such  an  the  giitgraphical  diiitribution 
of  a  fungus  or  an  insivt,  its  h<Mt  plants  or  its  full  life  history.  A 
multitude  of  details  r«*lative  to  the  inran«4  of  npn^ad  of  parasit<*s  r\^- 
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mains  to  be  worked  out.  The  very  existence  of  the  parasites  of  greatest 
peril  has  often  been  discovered  after  it  was  too  late  to  prevent  their  im- 
portation, as  in  tlie  case  of  the  chestnut  bark  disease.  Not  only  domes- 
tic surveys  of  insect  and  fungous  parasites  are  necessary,  but  foreign 
surveys  as  well,  and  there  is  particular  need  of  information  from  the 
lesser  known  continents  of  South  America  and  Asia. 

That  the  parasites  of  other  continents  are  most  dangerous  is  abun- 
dantly proved  by  the  experience  of  Europe  with  the  Phylloxera,  the 
black  rot,  and  the  mildew  of  the  vine,  and  more  recently  with  the 
gooseberr>'  mildew,  and  by  our  experience  with  the  imported  gypsy 
moth,  the  brown-tail  moth,  the  codling  moth,  the  asparagus  rust,  the 
hollyhock  rust,  and  the  late  blight  of  potato.  Nature  tends  to  pre- 
ser\'e  an  equilibrium  between  native  plants  and  their  parasites,  but 
when  this  is  disturbed  by  man,  through  the  chance  transfer  of  a  para- 
site, the  invader,  if  a  fungus,  finds  relatives  of  its  original  host,  which 
lack  resistance  to  its  attacks,  or,  if  an  insect,  it  leaves  its  own  natural 
parasites  behind  and  spreads  in  the  new  field  to  an  extent  never  known 
in  its  native  habitat. 

These  facts  greatly  complicate  our  task,  for  it  is  hard  to  foresee 
where  the  dangers  lie.  To  secure  concerted  and  cooperative  action  in 
all  countries  would  greatly  facilitate  the  work,  and  it  is  an  encourage- 
ment to  know  that  the  need  for  such  international  efforts  is  being  more 
strongly  felt  in  Europe,  and  that  a  movement  which  has  been  gaining 
headway  for  many  yeara  promises  to  result  finally  in  definite  action 
in  connection  with  the  International  Institute  of  Agriculture  at  Rome. 

THE  MOVEMENT  FOR  INTERNATIONAL  PHYTOPATHOLOGY 

The  term  phytopathology  in  Europe  is  used  to  include  insects  as 
well  as  fungous  and  other  troubled,  since  the  field  of  work  of  the  ento- 
mologists there  has  not  been  as  clearly  separated  from  pathologj'  as  in 
the  United  States.  The  history  i  of  this  international  movement  dates 
back  at  least  to  1880,  when  Dr.  Jacob  Eriksson,  the  eminent  Swedish 
botanist,  laid  a  plan  for  international  action  before  the  international 
congress  for  agriculture  and  forestry  at  Vienna.  In  181)1,  at  the 
International  Congress  at  The  Hague,  Professor  Rostrup  called  atten- 
tion to  the  need  of  means  for  preventing  the  introduction  of  epidemic 
diseases  through  the  importation  of  living  plants  or  seeds  infected 
by  parasites.  In  1900,  Eriksson  pn»sented  the  matter  to  the  Fourth 
International  Congress  for  Agriculture  at  Paris,  and  again  in  1903 


I  Louis  Dop.  Rai)}>ort  sur  ]a  cooperation  international  dans  la  lutte  oontre  1<^ 
maladies  dcs  plantoH,  jiresent*'  an  eon>;ress  international  <le  pathologie  company. 
Paris,  1912. 
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to  the  Seventh  Iiiteniational  Congress  for  Agriculture  at  Home,  where 
a  special  committee  on  phytopatholog>'  was  formed,  composed  of  rep- 
resentatives from  the  several  countries  and  headed  by  Dr.  Paul 
Sorauer,  i  whose  Zeitschrift  fiir  Pflanzi*nkrankheiten  was  made  the 
official  organ. 

In  1905  the  International  Institute  of  Agriculture  at  Rome  was 
foundeil  through  the  initiative  of  the  King  of  Italy.  This  Institute 
named  as  one  of  its  objects  the  lietter  control  of  plant  diseases,  and  the 
subject  was  discussed  more  or  U^hh  at  each  of  its  subsequent  sessions. 
In  1907  the  Swedish  Government  presented  to  the  Institute  a  detaih^l 
plan  for  the  creation  of  international  stations  for  phytopathology,  and 
this  was  followe<l  by  the  establishment  of  a  special  s<K?tion  for  plant 
diseas<*s. 

Dr.  Eriksson!  brought  the  subject  before  the  Eighth  International 
C'ongrc^ss  for  Agriculture  at  Vienna  (1907)  and  in  1908  before  the 
International  Ik)tanical  Association  at  Montpellier,  where  favorable 
resolutions  were  adopted.  He  has  also  published  several  independent 
articU»s  pleading  for  international  action  for  the  control  of  plant  dis- 
eaM>s,  and  in  1905  endeavori»d  to  bring  about  general  action  in  Europe 
to  cluH'k  the  spread  of  the  then  rtH?ently  introiluceil  American  goose- 
lH*rry  mildew.  The  International  Association  of  Academies,  meeting 
in  Rome  in  1910  discuss<»d  the  suggestion  of  Doctors  Eriksson  and 
Sorauer  and  approvi»<l  the  eentrali7«ation  of  the  work  in  the  Inter- 
national Institute  at  Rome.  This  Institute  began  the  (*olle(*tions  of 
data  and  in  1911  published  a  monograph  on  the  organization  of  the 
s<»n'ice  for  the  <H)ntrol  of  plant  dis4'as4*s  in  the  countries  adhering  to 
the  Institute.* 

In  (>ctol>er,  1912,  at  the  Intenmtional  Congress  for  Comparative 
Pathology  at  Paris,  the  whole  subject  was  fully  discniSMnl,  antl  the 
French  (lovernment  was  invite<l  to  take  the  initiative  by  calling  an 
International  Phytopathological  Commission  to  nuH*t  in  Rome  in  April, 
VJVi.  This  action  was  taken  by  the  French  Government  and  the  date 
wt  for  April  25,  1913,  at  Rome,  pnHH*<ling  the  meeting  of  the  Inter- 
national Institute.  Owing  to  the  short  notice,  however,  S4»veral  gov- 
ernments <*oultl  not  accept  and  the  im^eting  was  iNNitponM.     At  the 

I  Horau«*r,  I>r.  Paul.  Int«*ruational«T  Phytopathulu);iM*h«*r  I>i«*iifit.  Z<*itiH*hnft 
fiir  ]*flanzoukrankh«*itc*n.     Ikrlin  S<'hom»U'rjc  (1W)H». 

•  KrikiiM>n,  Dr.  Jakob.  Une  lutte  internationalo  contro  los  malailien  dtm  planted 
cultiv<M»ii.  Stockholm.  1909.  Lan<)tbrukiil»<)taniitk  VorkMinihot  viil  K\inKl. 
Landtbruks  Akadomiens  Kx|>erinH»ntalfuU  unilor  Xnni  1S7H-I91l\  SttH'kholm. 
1913. 

•  L'organixation  actuelle  <lu  Bcrvift*  He  i»rot4*ctioD  contrc  I«*a  malaili**!!  dtnt  plantri 
et  let  liiawtM  nuiiibloa  dans  let  diverm*  |»ayii.  Iu!«titutf  lutornational  I>*A(n'icul- 
tiir«^  Borne,  1911. 
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meeting  of  the  Institute,  .May  6-12,  1913,  the  question  was  brought  up 
and  discussed  by  a  number  of  the  delegates  who  were  plant  patholo- 
gists. The  necessity  of  such  a  conference  was  emphasized  and  the 
French  Government  was  asked  to  repeat  its  invitation.  This  has  been 
done  and  there  will  be  a  meeting  of  the  International  Commission  on 
Phytopathology  on  February  24,  1914,  in  Rome,  where  it  is  hoped  that 
the  United  States  may  be  represented. 

The  desirability  of  international  cooperation  has  already  been  real- 
ized in  this  country.  The  American  Phytopathological  Society  at  its 
meeting  in  Cleveland,  December  31,  1912,  to  January  3,  1913,  held  a 
symposium  on  international  phytopathology  and  adopted  the  following 
resolutions : 

Bcsolved,  Tliat  the  American  Phytopathological  Society,  appreciating  the  fact 
that  plant  diseases  do  not  heed  national  limits  or  geographical  boundaries  and  also 
the  evident  limitations  imposed  upon  investigations  when  restricted  by  national 
bounds,  resi>ectfully  recommend  that  administrators  of  research  institutions, 
whether  state  or  national,  as  well  as  individual  investigators,  recognize  the  im- 
portance of  establishing  closer  international  relations  and  take  such  steps  as  may 
be  practicable  from  time  to  time  to  this  end,  including  not  only  more  frequent 
visits  of  American  investigjitors  to  foreign  countries  for  field  observations  as  well 
as  research,  but  also  the  s<vuring,  either  by  permanent  or  temj>orarj'  engagement, 
of  the  best  of  foreign  exj>erts  in  j>lant  pathology. 

Though  the  desirability  of  international  action  relative  to  plant 
diseases  and  ins(»ct  i)ests  is  generally  admitted,  the  measures  i)roposed 
vary  exceedingly. 

Professor  Eriksson  lias  from  the  beginning  argued  for  one  or  several 
special  stations  for  phytopathological  investigation,  to  be  supported  by 
the  Institute  and  under  its  control.  lie  proposes  that  one  of  these 
be  devoted  to  cereal  diseases,  another  to  potatoes  and  sugar  beets,  and 
a  third  to  fruits.  The  stations  are  to  be  located  where  the  diseases 
which  are  the  olgect  of  the  investigations  play  an  imi)ortant  role,  and 
are  to  continue  for  at  least  ten  yeai's. 

Professor  Cuboni  has  backed  the  idea  of  a  more  efficient  inspection 
of  nui-sery  stock,  as  is  indicated  by  the  n^commeiulatioiis  which  h(»  pre- 
pared for  a<loptioii  by  tlie  (JeiitM'al  Assembly: 

»  The  general  ass«»fnbly  re^'ommends  that  the  gov^Tiiments  adhering  to  the 
institute: 

(1  »  Organize,  if  they  have  not  already  ilone  so,  a  government  s«Tvice  of  phyto- 
pathological inspection  and  control,  esjM»ciaIly  for  nurserit^  and  establishments 
trading  in  living  plants  intended  for  reproduetion. 

(2)  Knact  that  all  consignments  of  }dants  inteiuUsl  for  repro<Iuction  be  aci-um- 
panied  by  a  certifi<-ate  similar  to  that  retjuired  l>y  tlie  Uerne  phylloxera  convention 


I  International   Institute  of   Agricultiire  at    K<»me.     Senate   l)o<*ument   No.   196, 
63rd  Congress,  1st  y<»ssion.     [>.  [\\. 
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to  be  delivered  bj  the  gOTernment  inspector,  certif jing  that  said  plant  comes  from 
a  nursery  subject  to  his  control  and  free  from  dan^rous  crjrptogamic  or  ento- 
mological disease. 

(3)  In  case  one  or  more  states  disagree  as  to  whether  a  gi%'en  disease  should  be 
described  as  dangerous,  or  when  there  is  grave  reason  to  suspect  the  presence  of 
new  and  dangerous  disease  liable  to  be  spread  bj  plants  not  intended  for  repro- 
duction, the  governments  concerned  should  convene  a  commission  of  specialists  of 
their  respective  countries  to  study  and  propose  the  most  practical  mode  of  pre- 
venting the  spread  of  the  disease  with  the  smallest  possible  loss  to  the  trade  of  the 
countries  concerned. 

(4)  The  assembly  considers  that  an  international  agreement  is  indispensable  for 
the  protection  of  agriculture  against  plant  diseases.  Such  an  agreement  should  be 
based  on  the  principles  outline4l  in  paragraphs  1  to  3  of  these  resolutions  and 
should  set  forth:  (a)  The  measures  and  methods  of  inspection  and  control;  (b) 
a  list  of  diseases  recognized  as  dangerous;  (c)  what  products  should  be  subject 
to  control;  (d)  the  blanks  and  form  of  certificate;  (e)  the  mode  of  arbitration  to 
be  resorted  to  in  disputed  cases. 

(5)  The^ assembly  considers  that  the  convening  of  an  international  conunission 
of  specialists,  as  proposed  by  the  French  Government,  would  greatly  facilitate  by 
its  preparatory  labors  the  conclusion  of  an  agreement  by  plenipotentiaries. 

The  assembly  expresses  the  wish  that  said  commission  convene  as  soon  as  {mm- 
sible,  anil  that  this  may  be  followe<l  at  once  by  the  conclusion  of  an  agreement. 

(6)  The  assembly  is  of  the  opinion  that  whenever  the  General  Assembly  of  the 
International  Institute  of  Agriculture  convenes,  government  specialists  on  plant 
pathology  should  meet  in  a  special  commission  to  (a)  come  to  an  understanding 
on  common  studies  bearing  on  plant  diseases;  (b)  to  keep  in  touch  with  the 
results  obtained  by  the  enforcement  of  the  international  agreement,  to  communi- 
cate these  results  to  one  another,  and  to  suggest,  if  need  be,  amendments  to  be 
introduced  therein. 

Proft'HKor  Kitzeina-Ho8'  presente^l  the  following  propoHitioiis: 

1.  That  in  earh  country  there  be  establisheil  a  weIl-organize<l  phytojiathologioal 
Hervioe  through  one  or  more  vegetable  pathological  lalMiratories,  which,  by  <*nipIoy- 
iii^  M|Mfial  iMMontints,  wouM  In*  callable  of  co<)i»erating  in  international  probl<*mi«. 

L'.  That  in  vuch  country  a  Hiini  \h»  m't  anido  annually  to  defray  th«'  ex]M*nH4»A  of 
on«»  or  niurt*  il(*!f»gat(i«  to  an  international  fon>(ri*M  of  V(»gt*taMo  pathology  to  l>e 
h«»lil  alt<Tnat(»ly  in  Xhv  (liflfertMit  countri(*s. 

.*>.  That  th*'  ilifVortMit  countri**!!  contribute  to  an  international  {M^riodifal  on  vt*g«>- 
talilo  ]iathi»ln^y.  (hlit4>4l  by  the  diviiiion  of  phytopathology'  of  th««  Int<>rnationa] 
Institute  of  Homt*.  gixing  a  ro\i«»w  of  all  the  ini]N»rtant  publicationH  on  thin  subject 
which  hav«>  a]>|H>are<l  in  the  diflferc^nt  countri«»s,  also  information,  furnished  l»y  the 
ilifferent   count rien,  on  the  ap|N'aranre  of  iniiHirtant  injuriouH  plant  nn«l  iininial 

«li!M'aH4*H. 

4.  That  in  the  difTerent  countri<*s  everything  iM»wible  be  ^lone  to  ilisHt^uiinate 
anions  farmers  anil  horticulturists  information  on  the  mcwt  inip(»rtant  injurious 
plant  and  aninuil  dis<*aMm  and  nu'sus  of  preventing  and  combatting  them. 

ProffSHor  CoiiK'H  thinks  it  will  1h»  iliftimlt  to  i«HtahIish  intiTnational 
nu*aK(in*K  whirh  will  answer  thi»  rtKjuirtMnenta  without  s«»riou.sly  hin- 

I  Act«*s  de  la  (|uatrieme  awMMnblec  giMierale,  Institut  International  I>*.Vgriculture« 
Rome,  6-12  Mai.     1913. 
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deling  the  commerce  of  the  different  countries.  Since  most  of  the 
parasites,  animal  and  vegetable,  are  more  or  less  scattered  in  every 
country,  he  thinks  the  work  of  the  International  Institute  of  Agricul- 
ture should  be  along  the  following  lines : 

1.  To  make  inquiries  to  decide  what  parasites,  especially  animal,  are  most  dan- 
gerous and  most  likely  to  be  spread,  in  what  definite  regions  they  are  found  and 
what  regions  are  free  from  them. 

To  publish  in  the  bulletin  on  Agricultural  Information  and  Plant  Diseases  the 
results  of  these  inquiries. 

2.  When  the  Institute,  through  publications,  direct  correspondence,'  or  by  any 
other  means,  shall  learn  of  the  existence  in  a  certain  region  of  a  parasite  until  then 
unknown,  it  shall 

a.  Verify  the  information; 

b.  Determine  the  extent  of  the  ravages  caused  by  the  parasite; 

c.  I^lbli8h  the  results  of  these  inquiries  for  the  purpose  of  calling  them  to  the 

attention  of  those  interested; 

d.  Finally,  that  this  important  object  may  be  properly  accomplished,  it  is 

necessary  that  the  Bureau  of  Agricultural  Information  and  Plant  Diseases 
shall  bo  provided  with  an  adequate  technical  personnel. 

Apparently  the  thought  of  truly  international  studies,  through  the 
interchange  of  specialists  by  the  various  coimtries,  has  not  yet  been 
expressed  in  these  European  deliberations. 

Prof.  L.  R.  Jones,'  of  the  University  of  Wisconsin,  has  well  ex- 
pressed the  American  viewpoint : 

**  There  is,  however,  a  broader  aspect  of  international  phytopatho- 
logical  problems  which  has  not  had  adequate  general  recognition.  The 
recent  passage  of  the  Simmons  bill  shows  that,  in  some  degree  at  least, 
this  is  dawning  upon  our  national  consciousness.  This  very  bill,  how- 
ever, emphasizes  the  necessity  for  studying  phytopathological  problems 
in  their  international  relations.  Two  things  are  especially  needed  to 
this  end.  First,  administrators  as  well  as  investigators  should  recog- 
nize the  imi)ortanoe  of  occasional  visits  by  the  American  investigator 
to  such  foreign  countries  as  will  enable  him  to  see  his  problems  in  their 
foreign  setting.  The  relation  of  environment  to  the  predisposition  of 
the  host,  as  well  as  to  the  virulence  of  the  parasite,  can  not  be  over- 
emphasized and  it  is  often  impossible  for  the  investigator  of  the  local 
problem  to  realize  this  except  as  he  may. be  temporarily  translocated. 

**Even  more  should  our  administrators  see  from  time  to  time  how 
great  may  ho  the  gain  from  temporary  or  permanent  employment  of 
foreign  experts.    This  has  been  done  in  the  Department  of  Agriculture 

I  Science,  July  4.  llU.'i.     pp.  5-6  (A  Plea  for  Closer  Interrelations  in  our  Work). 

See  also  Sht'ar,  ('.  L.  Soint'  observations  on  j)hytoj>atholojjioal  ])roblems  in 
Europe  an«l  Anu'rita.      Phytopatholoj^y,  v.  .'{,  jij).  77-S7.     April,  1913,  and 

Orton,  W.  A.  International  jiliytopatholojjy  and  quarantine  lej^islation.  Phyto- 
patholo;ry,  v.  .;,  pp.  H.'J-lo].     .June,  191.'l. 
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often  enough  and  with  Hufficiently  favorable  n*flultii  to  justify  ita  fur- 
ther trial.  Hut  there  are  inherent  diftieultieH  in  the  appointment  of 
foreifrners  to  pennaiient  |?overnnient  poHitions  and,  moreover,  the  be«t 
of  foreigners  of  mature  experienee  can  not  In*  thus  transplantt^l. 
N«Mther  of  {\u*Hi*  <liffieulti<*H,  however,  arifU's  in  relation  to  the  temi>o- 
rary  employment  of  foreiK"  experts.  It  rnnMUH  to  me  that  the  time  has 
com<'  when  this  should  )h*  done  with  increasing  fnH|ueney.  It  would 
n*Hult  not  only  in  giving  us  promptly  the  l>e«t  expert  ndviee  for 
inumnliate  application,  hut,  what  is  s<*arcely  less  important,  wouhi  give 
the  foreign  spiM-ialist  siu'h  an  understanding  of  the  American  prot>lrm 
as  would  make  his  further  inv4>stigatioHS  more  hroa<lly  incluhivi*  of 
American  conditions  and  insure  n^sults  proportionately  more  valuable 
to  us.  Every  stu<lent  of  the  history  of  plant  pathoh>gy  recognixi-s  the 
gain  to  Kngland  dinn^tly,  and  to  m'ietice  indirc<*tly,  which  came  from 
tlu»  em[>loymcnt  of  DeHary  by  the  Uoyal  Agricultural  Swiety  as 
<^\[>ert  upon  the  pn>blcms  which  arom*  in  conn(*<*ti(m  with  the  potato 
diH4'as<*.  Who  will  measure  the  advantage  to  American  plant  pathol- 
ogy could  we  have  had  a  prof<*ssional  visit  of  inNp<H'tion  with  obliga- 
tion for  counsel  from  Aderhohl,  when  he  was  at  the  height  of  his 
understanding  of  (jerman  orchard  pathology;  or  who  will  t^timate 
the  stimulus  to  our  progn*ss  upon  cereal  rust  studi<*s  could  we  have 
brought  Ward  to  America  for  wvn  a  brief  sojourn  when  he  was  prob- 
ing d«i*p«^t  into  tlu'ir  fundamt*ntnls,  proviiling  he  eame  commJNNitmeti 
and  coiiiiiiitt(*d  not  alone  to  sec  but  to  a<lviH4>7  Surely  if  fxrhange 
pr()frHH4>rhhips  are  mietititically  and  economiealiy  jujititiabb*  in  any 
field,  they  are  in  plant  pathology." 


THE  GIPSY  AND  BROWN-TAIL  MOTrf  QUARANTINE 

A  bn«f  Htiitenient  follow?*  of  what  i^  iH'ing  done  by  the  V .  S.  Depart- 
ment of  Agricultun*  to  prevent  the  »<priad,  by  the  in«»|M'ction  of 
variouH  pnMluctM,  <»f  then'  two  Kuro|M'an  in.ni'ctH  whirh  have  t»(*come 
C'^tabji'^bed  in  part**  of  N<'W  Kngland. 

The  pas^agt*  <if  the  Plant  (juurantinc  Act  of  Augtj^t  2<),  1*.U2,  niacie 
it  |x»'-**dile  to  ptjt  into  cfTeet  a  ({uarautine  of  the  anan  in  New  Kngland 
infr«.ted  Hith  the  gip'^y  moth  and  tb«»  brown-tail  niotb.  Tbi^  was 
<lone  by  the  Federal  Horticultural  lioard  aiul  lin-utM'  elT««'tive  on 
N<»vemiHr  2:1.  11M2. 

Then*  had  lM*en  for  n«*arly  two  yeap«  prior  t(»  that  datt-  a  *M'nd»lant*<» 
of  "^tieh  a  quarantine  t»y  agn*einrnt  uith  the  tran^|>ort:iti(in  companies 
doing  bu**ineHH  m  the  Kip'^y  moth  ar«'a.  and  tlu*  wny  partially  Htnoothed 
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for  the  more  rigid  quarantine  declared  in  notices  No.  4  and  No.  10, 
which  clearly  define  the  areas  from  which  forest  products  and  nursery 
stock  may  be  shipped  only  when  accompanied  by  a  certificate  of 
inspection,  and  prohibit  the  movement  of  Christmas  trees  and  greenery 
grown  in  the  territory  infested  with  the  gipsy  moth  to  points  outside 
of  it. 

The  area  quarantined  on  account  of  the  gipsy  moth  includes  parts 
of  Maine,  New  Hampshire,  Massachusetts  and  Rhode  Island,  about 
15,230  square  miles.  The  brown-tail  area  includes  all  the  gipsy 
moth  territory  and  about  17,000  square  miles  additional  affecting 
portions  of  each  of  the  New  England  States. 

The  area  quarantined  was  divided  into  fifteen  sections  for  forest 
product  inspection,  and  a  competent  man  assigned  to  each  section. 
His  duties  were  to  visit  the  agents  of  all  railroad,  express  and  lx)at 
companies,  and  the  more  important  dealers  in  commodities  which 
require  inspection  and  to  instruct  them  regarding  the  movement  of 
goods  affected  by  the  quarantine,  and  to  inspect  such  material  before 
shipment. 

The  railroads  issued  a  circular  to  their  agents,  copying  the  regula- 
tions of  the  quarantine  in  full,  with  a  small  map  attached  showing 
the  areas  affected,  and  in  addition  extracts  from  the  nursery  laws  of 
several  states  and  Canada.  / 

The  entire  machinery  worked  promptly  and  effectively  with  almost 
no  friction  and  general  hearty  cooperation. 

Aside  from  the*  fifteen  sections  in  which  the  agents  of  the  Depart- 
ment W(»r(»  looking  after  the  movement  of  forest  products,  a  man  or  a 
crew  of  m(»n,  as  the  case  demanded,  was  assigned  to  the  inspection  of 
stock  going  out  from  the  nurseries  within  the  quarantined  area. 

Each  agent  of  the  Department  has  a  metal  badge  showing  that  he 
is  an  officer,  is  ]>rovided  with  l)lanks  for  making  applications  for 
inspection  and  certificates  to  accompany  shipments  examined.  The 
application  and  certificate  have  corn^sponding  serial  numbers.  The 
application  is  returned  to  the  office  and  filed  so  that  \\v  have  a  record  of 
the  whole*  transaction.  In  the  case  of  nursery  stock,  the  tag  certificate 
issued  has  a  serijil  number,  and  a  sheet,  report  of  inspection,  shows  the 
same  numlxT  ami  other  information  which  we  re(|uire.  These  sheets 
are  returned  to  the  office  and  a  copy  is  sent  to  the  State  Insix»ctor  into 
whose*  state  the  goods  are  to  go,  so  that  the  stock  may  l)e  reexamined 
at  destination,  if  (h^sired. 

A  few  (lays  less  than  a  year  after  the  quarantine  was  put  into  opera- 
tion, the  first  n^port  of  any  moths  having  escaped  the*  notice  of  our 
insp(*et(>rs  was  received  from  New  York.  Some  of  Mr.  Atwood's 
eagleH\ved  inspc^etors  found  a  gipsy  moth  egg-cluster  and  a  brown- 
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tail  web  on  a  carload  shipment  of  cratsegiis  from  the  Arnold  Arboretum, 
Boston,  Mass.,  to  the  Park  Department  of  Rochester.  The  car  and 
contents  have  been  returned  to  the  shippers. 

While  it  is  not  the  wish  of  the  writer  to  make  excuses  for  any  negli- 
gence of  the  Federal  force  of  inspectors,  there  seems  to  be  a  feeling 
that  trees  were  put  into  the  car  which  had  not  been  inspected.  We 
shall  tr>'  not  to  have  it  happen  again,  and  want  to  thank  the  New 
York  force  for  finding  the  insects  before  they  had  l)ecome  established. 

The  insp(»ction  of  plants  and  forest  products  includes  the  examina- 
tion of  lumlx?r,  cordwood,  logs,  poles,  posts,  bark,  pulp  wood,  rough 
lumber  used  in  crating  finished  products,  barrel  hoops,  second-hand 
barrels  and  boxes,  cable  reels,  and  other  products  which  might  be 
chosen  by  a  gipsy  moth  as  a  place  to  deposit  her  eggs.  Many  com- 
modities not  strictly  included  in  products  of  the  forest  are  examined. 
There  are  a  numl)er  of  quarries  in  the  area  from  which  the  shipments 
of  stone  for  monumental  work,  building,  paving,  etc.,  are  made:  as 
these  quarries  are  often  located  in  woodland  or  have  trees  near  them 
which  are  infested,  many  egg-clusters  are  deposited  on  the  stones. 
Our  men  are  constantly  scouring  their  territories  in  search  of  similar 
possibilities. 

Occasionally,  we  get  application  for  inspection  of  a  carload  of  kind- 
ling wood.  Any  of  you  can  realize  that  it  is  a  rather  long,  monotonous 
task  to  examine  such  a  shipment,  but  the  men  are  somewhat  consoled 
in  thinking  it  is  not  shavings  or  sawdust.  Not  long  ago  eighty  hours 
of  work  were  consumed  in  looking  over,  piece  by  piece,  a  carload  of 
staves  and  heads  of  firkins  to  be  used  in  packing  fish  or  pickles  in 
Ohio,  from  which  12  gipsy  moth  egg-clusters  were  taken. 

Cars  in  which  shipments  of  luml)er  or  wood  have  bcH»n  moved  from 
one  point  to  another  \^ithin the  quarantined  area  are  frequently  littered 
with  Ixtrk  which  has  In'imi  broken  off  in  unloading,  and  need  to  be 
cleaned  before  reloading  with  gooiis  destined  beyond  our  lines.  The 
railroad  agents  in  most  cas<»s  are  can»ful  to  look  after  the  sweeping, 
but  \\v  have  had  cases  wherc»  it  has  b<*en  nec(»ssary  to  have  the  car 
unloade<l  and  cleane<l  U^fore  a  certificate  was  issue<l.  In  some  ca.Hi»s 
wImt«»  many  carloaiis  of  nmgh  IuhiImt  or  cordw<KMl  are  to  he  moved, 
arranK<'ni«'nts  have  lx*en  made  with  the  railroa<l  to  use?  only  tlie  same 
cars  to  and  from  the  jKunts  until  the  whole  lot  is  transjH)r1«'(l. 

It  is  now  a  littl«»  mon»  than  a  year  sine*'  th«'  cjuarantine  went  into 
effect  ami  then*  have  In^vn  issued  alM)ut  r),(KK)  eertifirat<'s  for  forest 
pnMhi«'t>.  >onH'  for  a  singh'  stick.  an<i  a  gn»at  many  for  <ar!oa(is.  From 
thcM'  shijuuents.  2./>73  gil>sy  moth  eggn^lustrrs  have  Iweii  removed. 
Dtirinv:  the  same  time  alniut  7.(KK)  tag  certifi<*at(»s  have  Immh  issued 
for  nur'-erv  stock,  s<»me  for  onlv  a  handful  to  ^o  by  mail,  and  nianv 
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for  carloads,  and  237  egg-clusters  and  322  brown-tail  webs  have  been 
taken. 

We  sent  a  small  crew  of  men  through  the  market  garden  districts 
to  inspect  boxes,  crates,  and  barrels  used  by  the  truck  growers  in 
shipping  their  products.     From  these  138  egg-clusters  were  taken. 

The  areas  quarantined  at  present  include  nearly  all  the  nurseries  in 
New  England.  There  arc  a  few  large  ones  in  Connecticut  outside  the 
lines.  At  the  principal  nurseries  we  keep  men  constantly  during  the 
shipping  season.  The  smaller  ones,  from  which  only  occasion  ship- 
ments are  made,  are  visited,  on  request,  by  the  nearest  inspector. 

When  the  inspectors  are  not  busy  looking  over  stock  going  from  the 
packing  sheds,  their  time  is  spent  among  the  growing  stock  and  enough 
assistants  given  them  to  examine  all  plants  during  the  autumn.  The 
evergreens  are  done  first  for  the  gipsy  moth,  and  later,  as  the  leaves 
fall,  the  deciduous  plants  are  examined  for  gipsy  moth  egg-clusters 
and  brown-tail  webs.  This  gives  a  double  inspection  and  helps  a 
great  deal  in  keeping  the  moths  from  breeding  on  the  growing  stock. 
Our  records  show  that  3,280  egg-clusters  and  6,749  brown-tail  webs 
were  removed  during  the  1913  examination.  During  the  summer 
there  are  enough  gipsy  moth  caterpillars  and  brown-tail  adults  blown 
in  to  make  the  inspection  necessary  each  year. 

While  our  system  is  not  eiftirely  perfect,  we  are  covering  the  terri- 
tory carefully  and  inspecting  the  commodities  which  are  the  most 
exposed  to  infestation. 


A  FEW  PROBLEMS  IN    CONNECTION    WITH   THE   ADMIN- 
ISTRATION  OF  THE  MINNESOTA  INSPECTION  LAW 

By  F.  L.  Washburn  and  A.  J.  Spanoler,  Nursery  and  Orchard  Inspection  Siriice 

During  the  winter  of  1912-13,  the  Minnesota  State  legislature  passed 
a  bill  relative  to  the. inspection  of  Minnesota  nurseries  and  foreign  stock 
which,  in  most  of  its  provisions,  fulfills  the  requirements  and  is  working 
satisfactorily.  The  inspection  is  compulsory  upon  all  nurserymen 
and  all  imported  stock;  that  is,  stock  grown  outside  the  United  States 
or  Canada.  The  entomologist  is  further  em])owered  to  enter  any 
premises,  whatever,  if  he  deems  it  necessary  and  order  infested  material, 
whether  shade  trees,  orchard  trees,  shrubs,  or  plants,  treated,  or.  if 
treatment  is  not  practicable,  is  authorized  to  order  the  owner  to  destroy 
such  plants  or  trees.  This  power  should  be,  and  will,  we  l)elieve,  prove, 
a  potent  factor  in  the  control  of  shade  tree  pests  upon  private  grounds 
whose  owners  are  indifferent,—  a  most  imix)rtant  pr()l)lem  in  Minnesota 
at  present.  Our  api)ropriati<)n  is  rather  small.  -<)nly  $3.00()  per  annum 
for  the  next  biennium,   -with  the  privih^ge  of  drawing  upon  the  State 


Digitized  by  CjOOQIC 


120  JOURNAL  OF  ECONOMIC  ENTOMOIXKSY  [Vol.  7 

Entomologies'  Fund,  if  nece«8ar>'.  Consequently,  if  we  had  to  pro- 
ceed against  many  individuals,  unwilling  to  comply  with  the  law,  we 
would,  in  view  of  the  fact  that  the  infestation  of  Minnesota  oaks  is 
ver>'  widespread,  be  seriously  embarrassed  for  want  of  funds. 

More  important  in  this  discussion  than  the  fact  of  lack  of  funds,  a 
fault  which  we  hope  will  be  remedied  at  the  next  session  of  the  legisla- 
ture, are  certain  points  in  connection  with  the  law  which,  at  the  present 
time,  are  subject  to  criticism,  even  on  the  part  of  those  who  are  respons- 
ible for  the  wording  of  the  law  and  the  carr>'ing  out  of  the  provisions 
therein.  These  problems  we  lay  before  you,  hoping  to  receive  from 
you  helpful  suggestions  and  perhaps  being,  in  a  small  way,  responsible 
for  at  least  a  few  ideas  welcome  to  inspectors  at  this  meeting.  Some 
of  our  problems  many  of  you  have  doubtless  solved,  and  you  may 
smile  at  the  fact  that  they  present  difficulties  to  the  Minnesota  officials; 
nevertheless,  please  regard  us  as  suppliants  before  you,  asking  for 
suggestions  Iwm  of  your  experience  and  we  hope  you  nill  respond 
generously  to  our  request. 

The  first  criticism  that  we  have  to  make  upon  our  new  law,  as  well 
as  upon  the  wording  of  the  law  in  some  of  the  other  states,  is  that  the 
term  ** nursery**  in  not  defined,  leading  to  embarrassing  inquiries,  at 
times,  as  to  whether  we  are  dealing  with  a  nurser>'man  or  a  dealer, — 
the  latter  not  being  entitled  to  a  regular  certificate  such  as  we  grant 
nurs4»ryn)en.  We  have  l>een  ol)liged  to  meet  more  or  less  criticism 
this  year  from  nu»n  whom  we  designate  iks  d(»alers  and  who,  in  consi*- 
quence,  by  the  wording  of  our  law,  are  necessarily  restricted  in  the 
scope  of  their  !)usiness.  Manifestly,  a  man  who  can  show  the  insp<»ctor 
one  cjuarter  of  an  acre  of  land  which,  indeed,  he  may  rent  and  not  own 
and  on  whirh  he  hiis  planted  left-over  stock,  is  not  a  nurseryman,  but 
a  dealer:  but  ht  him  stick  into  tin*  ground  a  dozen  or  fifty  willow 
cuttinjjs  an<l,  technically,  he  has  a  nurs<»ry  for  he  is  *' propagating 
sto<*k  for  sale"  and  on  a  legal  technicality,  is  t>ntitled  to  a  n^gular 
nurs4Tynian 's  eertificate.  To  grant  such  a  certfticate.  under  these 
conditions,  would  In*  manifestly  al>surd  and  to  guani  against  such  a 
contingency  and.  at  the  same  time,  Ih'  generous  in  our  attitude,  we 
have  <iecide<i  to  give  a  nurs<»ryman 's  certificate  to  any  sc'ller  of  nurser>' 
stock  who  can  prove  to  us  that  he  propagates  uikui  his  preniis4»s,  owned 
or  rent<Mi,  at  lea>*t  50  jmt  cent  of  the  stock  which  he  .»i<'lls.  If  he  buys 
more  than  'A)  jmt  cent  he  is  entith'd  only  to  a  dealer's  certificate.  This 
decision  was  arrivetl  at  after  first  consulting  our  attorney-general  who 
declared,  in  the  abst^nce  of  any  definition  in  our  law,  that  it  is  t'vidently 
within  the  provin<*e  of  the  aXuU*  entomologist  to  determin*'  what  is  a 
nursiTV  and  what  is  not,  an<l  after  interviews  with  many  of  our  leading 
andwell-4'stablishe<|  nursiTymen  recognized  as  responsible  businessmen, 
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all  of  whom  concurred  in  the  statement  that  they  only  imported  from 
6  to  10  per  cent  of  the  stock  sold,  such  per  cent,  occasionally,  in  excep- 
tional years,  running  a  little  higher,  possibly  amounting  to  15  per  cent, 
rarely  to  20  per  cent.  All  of  these  nurserymen  agreed  that  if  any  citizen 
selling  nurserj'  stock  could  prove  that  he  raised  half  of  what  he  sold, 
he  should  be  entitled  to  a  regular  certificate  and  not  merely  be  regarded 
as  a  dealer.  This  problem,  therefore,  is  virtually  solved.  It  must  l>e 
borne  in  mind,  however,  that  a  few  cuttings  thrust  into  the  ground  by 
a  dealer,  might,  in  view  of  a  decision  of  one  of  our  Supreme  Courts, 
transform  a  dealer  into  a  regular  nurser>'man  and  be  the  cause  of  revers- 
ing any  decision  that  the  state  inspector  had  made  to  the  contrary. 

Another  problem,  and  one  which  constitutes  a  serious  criticism  upon 
our  law  is  found  in  section  7,  which  provides  for  a  special  certificate 
for  dealers  and  florists  but  obliges  them  to  purchase  all  their  stock  from 
Minnesota  nurseries  or  to  sell  under  said  certificate  foreign  stock  (that 
is,  European),  inspected  in  Minnesota.  That  this  section  is  not  care- 
fully framed  must  Ix*  evident  to  every  one  of  you.  Worded,  primarily, 
to  meet  the  needs  of  firms  who  bought  stock  of  Minnesota  nurseries 
for  immediate  s(4ling,  or  imported  stock  for  that  purpose  from  Europe, 
with  perhaps  the  additional  view  of  preventing  unscrupulous  dealers 
from  buying  non-hardy  stock  from  any  source  whatev(T,  it  neverthe- 
less works  a  hardship  upon  honest  dealers, — and  there  are  many  such — 
by  obliging  them  to  buy  all  their  American  grown  stock  in  Minnesota. 
This  is  manif(»stly  an  injustice  and  we  shall  seek  to  have  a  changt*  in 
this  section  at  our  ne^xt  legislature. 

Whether  or  not  the  inspector  should  feel  privileged  or  is  justified  in 
interpreting  th(»  wording  of  th(»  law  in  such  a  way  as  not  to  allow  it  to 
work  a  real  hardship  in  individual  cases  is  perhaps  another  problem. 
As  one  of  a  numlxT  of  examph  s  which  might  be  cited,  section  6  of  our 
law  declares  it  to  be  unlawful  for  any  party  to  open  a  package  con- 
taining foreign  stock  unless  the  inspector  or  deputy  is  present  and 
since  shipments  from  abroad  frequ<'ntly  arrive  in  such  large  numbers 
at  one  time  that  our  force  cannot  immediately  comply  with  all  the  call^ 
sent  in.  these  consignments  would  sutler  if  the  consignee's  were  compelled 
to  leave  them  boxed  wniting  for  our  coming.  In  extreme  cases,  there- 
fore, we  havt'  allowed  them  to  unpack  this  stock  while  waiting  for  our 
inspectors. 

We  havt'  b<M»n  somewhat  rnibarrassr<l  by  the  fact  that  small  c(m- 
signnx'nts  of  European  stock,  not  insix'ct<*d  in  the  state  to  which  they 
are  orijiinally  consigned  from  X<*w  York,  have  Imm^u  forwarded  to  in- 
dividuals in  Minnt'sota,  o]>liging  us  to  take  si'veral  long  and  compara- 
tiv(»ly  <»xp(Misiv<'  trips  to  insp«'<'t,  possibly,  one  box  of  stock  in  rnvh 
town.     For  example,  a  iarg<'  consignment  shipped  to  brokers  at  Mil- 
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waukec  wasreshipped  by  this  firm  to  separate  individuals  in  Minnesota, 
namely,  parties  at  Red  Wing,  Lake  City,  Austin,  Waseca,  Virginia, 
Winona,  and  Mankato,  embarrassing  us  as  before  outlined.  Is  it  not 
possible  to  avoid  this  by  having  such  stock  inspected  at  port  of  entry, 
— in  this  individual  case, — in  Milwaukee?  If  this  is  not  possible,  we 
could  still  be  relieved  of  much  travel  and  expense  if  it  were  regarded 
safe  to  exempt  from  inspection  azaleas  and  possibly  hydrangeas  also, 
since  many  of  these  shipments  consist  of  these  shrubs. 

In  the  same  line,  we  might  mention  the  fact  that  we  do  not  pretend 
to  go  to  the  expense  of  time  and  travel  necessar>'  to  inspect  shipments 
received  from  quarantined  areas  in  the  Eastern  States,  notice  of  all  of 
which  we  receive  in  the  shape  of  yellow  slips  signed  by  D.  M.  Rogers. 
In  view  of  the  fact  that  these  consignments  have  been  inspected  by 
both  federal  and  state  officers,  we  feel  relieved  of  the  responsibility  of 
examining  them  upon  their  arrival  in  Minnesota.  We  would  Ix*  glad 
to  hear  of  the  practice  of  other  inspectors  in  this  connection. 

The  Minnesota  law  requires  the  filing  with  the  state  entomologist 
of  '*a  copy''  (it  should  be  *'a  duplicate")  of  the  certificate  of  any  firm 
outride  the  state  shipping  nursery  stock  into  Minnesota  to  be  sold  or 
distributed.  We  hardly  see  how  it  is  possible  to  enforce  this.  In 
other  words,  how  can  we  make  sure  that  we  receive  all  of  thes<»  copies 
required  by  the  law?  We  would  like  to  hear  the  expressions  of  others 
upon  this  point. 

Other  minor  problems  which  have  caused  us  more  or  less  serious 
considoraticm  are  the  following: — Is  it  feasible  to  encourage  the  passage 
upon  the  part  of  legislatures  of  an  act  imposing  a  penalty  for  know- 
ingly having  any  imported  or  native  insect  pests  (naming  c<»rtain  par- 
ticularly destructive  ins(»cts)  u|)on  one\s  premises?  Michigan,  we 
Iwlieve.  has  such  a  law  an<l  we  should  l>e  glad  to  learn  how  it  has  worked. 

Again,  is  there  any  ohj«»ction  l)om  of  the  exi)erience  of  any  of  the 
insp<»rt()rs.  to  iM»rmitting  nurserj'men,  in  printing  copies  of  certificates 
to  leave  out  the  dates  and  certificate  numlx^rs  and  fill  in  thes<*  l>lanks 
later  witli  ikmi,  in  order  to  allow  them  to  print  a  large  numher  of  tags 
at  once  an<l  avoid  th(»  loss  of  left -over  tags  at  the  end  of  the  year?  The 
larger  nursi'ries  are  not  concemeil  over  this  and  the  above  recjuests 
have  lHM»n  made  of  us  only  on  the  part  of  sonw  of  the  nurserymen  whos<» 
shipUHiits  liw  (|uite  limited.  Som<»  of  thes<»,  a  f«*w  an*  known  to 
do  this  and.  so  far,  w<'  have  not  ofT<Te<l  ohj<M*tion>.  .\  sugg(*stion 
whirh  conu's  from  on*'  of  our  nursi»rynH'n  is  to  the  efTe<t  that  the  State 
In.*iiHM*tion  Srrvirt»  might  furnish  small  rlertrotyiH'>  (costing  alnMit  loc 
each)  alM)ut  l\  x2  inrhes.  to  th<'  nurs4»rymen.  onr  to  rarh.  with  th«' 
wonl>  *  lM>|XMt<'d.  Minnrsota.  F.  1..  Wa>hbuni.  IIU.S."  tlir  original 
copy  of  (MTtifi<*at«'  bring  in  rarh  rii<v  on  filr  with  tin*  nursi'rynian.     His 


Digitized  by 


Google 


Fcbruaiy,  '14]      WASHBURN:  administration  of  inspection  LAW  123 

suggestion  was  based  upon  the  fact  that  to  print  the  entire  certificate 
on  a  small  tag  to  accompany  a  small  parcel-post  shipment  is  embarrass- 
ing, occupying  as  it  does,  so  much  room;  and  a  needless  expense — 
calling  for  a  tag  sometimes  really  larger  than  the  package  itself.  He 
would  much  prefer  a  small  tag  with  firm  name,  caution  as  regards 
frost  and  heat,  and  the  above  stamp,  leaving  plenty  of  room  thereby 
for  postage.  This  would  be  a  convenience  and  a  saving  and  might 
be  done  upon  intrastate  shipments  in  Minnesota,  for  the  law  (another 
point  to  be  criticized)  reads  *' accompanied  by  a  certificate  of  inspec- 
tion" and  not  "copy  of  certificate '^  but  we  have  pointed  out  to  this 
party  that  the  wording  of  the  laws  of  most  of  the  other  states  and  the 
wording  of  the  federal  law  is  such  as  to  require  an  actual  copy  of  certi- 
ficate granted. 

A  prominent  firm  in  Minneapolis  has  recently  received,  from  a  New 
York  firm,  a  consignment  of  2,000  roses  largely  or  entirely  infested 
with  crown  gall,  reported  by  our  Plant  Pathology  Division  as  identical 
with  crown  gall  of  the  apple.  This  package  was  accompanied  by  a 
copy  of  a  New  York  certificate. 

We  pointed  out  to  a  representative  of  the  firm  receiving  the  roses 
the  dangers  of  using  these  plants  and  he,  of  his  own  initiative,  refused 
to  accept  them,  and  the  firm  referred  to  has  had  them  returned,  writing 
us  an  indignant  letter  to  the  eflfect  that  they  had  never  known  crown 
gall  to  infest  roses;  that  the  theory  of  its  being  contagious  was  still  in 
doubt,  that  these  roses  did  not  come  from  their  own  grounds  and 
hence  they  had  not  seen  them,  and  stating  finally  that,  since  these 
plants  were  to  be  potted  and  used  for  forcing  and  then  thrown  away 
and  not  planted  in  other  grounds,  there  could  not,  by  any  i)ossibility, 
be  a  chance  of  sound  rose  plants  being  infested. 

In  writing  them  I  decerned  it  necessary  to  contradict  several  of  their 
stat(»ments  particularly  the  last,  for  it  is  quite  a  common  practice  to 
plant  th(»si»  forced  rose  hushes  outside,  in  the  spring,  where  they  thrive, 
blossominjr  (*very  year.  Had  the  consignees  not  refused  to  take  them, 
or  had  the  New  York  firm  Mt  them  in  Minnesota,  we  should  have  de- 
stroyed the  consipinient.  Now.  some  state  may  n^ceive  this  same  lot. 
Is  there  any  inspector  h(»re  willinjj;  to  permit  them  to  remain  in  his 
territory?  Tliis  really  pn^sents  no  problem,  yet  I  m(»ntion  it  here 
desiring]:  to  know  what  action  would  have  been  taken  by  other  inspect- 
ors under  similar  eircunistanees. 


Digitized  by 


Google 


124  JOURNAL  OF  ECONOMIC  ENTOMOIAKJY  [Vol.  7 

NURSERY  AND  ORCHARD  INSPECTION  WORK  IN  MISSOURI 

By  Leonard  Haseman*,  Columbia,  .\fo. 

For  a  number  of  years  fruit  growers  ami  nur»er\'men  in  Missouri 
have  attempted  to  decide  on  an  adequate  insjx^etion  law,  but  for 
various  reasons,  the  most  important  of  which  was  lack  of  enthusiasm 
and  overabundance  of  friction,  nothing  of  importance  was  done.  In 
1899  and  again  in  1901  ina<lequate  bills  were  passed  l>y  the  legislature, 
and  in  1908  and  1910  unsuccessful  attempts  were  made  to  pass  a  l)etter 
law. 

With  the  passage  of  the  Federal  Quarantine  Act,  and  the  more  strict 
enforcement  of  state  laws  it  was  finally  absolutely  necessar>'  that  some- 
thing be  done  to  provide  for  2ule(|uate  nurser>'  inspection  work.  Other 
states  l)egan  to  refuse  to  accept  Missouri  insp<*ction  certificates  since 
there  was  no  state  law  which  could  compel  unscrupuh)us  nur8<»r>'men 
to  honor  the  certificates  which  they  received  from  the  ins|)ector. 
There  was  also  no  provision  for  regulating  the  introduction  of  stock 
into  the  state  or  for  inspecting  such  shipments  as  might  need  it.  In 
fact,  Missouri  was  for  years  a  naticmal  dumping  ground  for  nursery 
stock  which  could  not  lx»  disposed  of  elsewhere.  This  unloading  of 
undesiral>le  nunwry  stock  has  gcme  on  for  years,  and  it,  together  with 
the  distributicm  of  similar  home-grown  stock  by  a  few  of  our  unscru- 
pulous nurs<T\Tnen,  has  provicled  the  state  with  a  giMMlly  supply  of  all 
nurs«»ry  and  orchard  ins4»cts  and  dis<»ases  capable  of  maintaining  them- 
s(»lves  in  this  climate,  which  includes  alniut  all  of  the  horticuhural 
p<\sts  found  in  this  country.  Missouri  is  fortunate,  however,  in 
having  so  many  progn»ssive  nurs<»rymen  who  an*  awake  to  the  neces- 
sity of  having  (effective  insjMTtion,  and  they  are  very  largc'ly  n»s|Km- 
sible  for  the  passage  of  the  pres4»nt  statt*  ins|)«»ction  law. 

During  tlie  fall  and  winter  of  1912  the  writer  devoted  c<msiderable 
tine  to  a  study  of  the  nursery  insfM^ction  laws  and  systems  in  the 
various  states  where  this  work  is  properly  handled,  with  a  view  of 
preparing  a  law  which  would  1m»  as  nearly  uniform  as  |K)ssible  with  the 
pn»sent  laws  of  other  states.  The  first  complete  draft  of  the  law  was 
submitt(*d  to  the  nurs<»r>'men  of  the  stat«'.  during  tlie  annual  mt*eting 
of  tin*  Western  Association  of  Xurs<Tynien,  for  their  consid«Tatioii.  A 
numlHT  of  outsi<le  nurs<»rymen  were  also  call<M|  on  for  suggestions. 
The  only  objection  of  any  imiNirtanci*  was  as  to  the  manner  of  the 
administration  of  the  law.  The  State  Agricultural  KxiMTiment  Sta- 
tion wjis  placed  in  char>?e  of  the  work  and  at  first  there  was  some 
objt'ction  to  this,  but  in  time  the  nurserymen  as  a  \huI\  united  with 
th<*  Statr  Ho:ird  of  Hortirulture  repn»senting  the  horticultural  interests 
of  the  state  and  serure<l  the  passage  of  the  bill. 
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The  Missouri  law  was  framed  to  meet  Missouri  conditions  first  of 
all,  and  it  does  this  very  well  we  believe.  It  was  made  as  broad  as 
possible  so  as  to  take  care  of  future  conditions  not  now  foreseen,  and 
still  it  is  sufficiently  explicit  to  properly  cover  present  conditions.  It 
has  a  few  provisions  not  found  in  all  state  inspection  laws,  and  some 
have  been  omitted,  whose  only  value  is  to  attract  attention  and  create 
undesirable  objection.  It  was  framed  to  accomplish  results  with  as 
little  friction  as  possible.  A  brief  survey  of  some  of  its  more  desirable 
features  may  be  of  interest  to  those  in  charge  of  the  inspection  work 
in  other  states,  and  especially  to  those  interested  in  the  revision  of 
old  or  the  passage  of  new  inspection  laws. 

The  law  provides,  first  of  all,  for  two  distinct  and  definite  lines  of 
work — police  duty  and  education.  It  provides  properly  for  the 
enforcement  of  the  ])olice  work  and  when  necessary  that  power  will  be 
exercised,  but  we  believe  that  much  of  that  more  or  less  disagreeable 
work  can  be  more  successfully  carried  out  by  the  proper  administration 
of  the  educational  phas(»  of  the  work.  We  hope  to  accomplish  more 
through  education  than  through  the  courts  of  law.  It  was  this  oppor- 
tunity for  carrying  out  a  state- wide  campaign  of  education  that  induced 
the  Agricultural  Experiment  Station  to  take  charge  of  the  work. 

Along  the  line  of  police  duty,  provisions  are  made  for  the  regular 
annual  inspection  of  nurseries,  the  condemnation  of  diseased  or  infested 
stock,  the  collection  of  the  actual  necessary  expenses  of  inspection  and 
a  So  certificate  fee  from  each  nurseryman  and  the  issuing  of  a  certificate 
of  inspection  for  stock  which  passes  inspection.  Provisicms  are  also 
mad(»  for  the  inspection  of  any  and  all  orchards  or  other  grounds  sus- 
pect (»d  of  harboring  dangerous  insects  and  diseases,  and  the  condem- 
nation, treatment  and,  if  necessary,  confiscation  of  such  infested  or 
diseased  stock  or  material.  It  also  regulates  the  introduction  of 
nurs(Ty  stock  by  requiring  all  outside  nurseries  to  secure  a  state  i>ermit 
which  is  issued  free  of  charge  upon  receipt  of  the  necessary  papers. 
It  also  recjuires  all  salesmen  or  agents  to  secure  an  agent's  permit  to 
to  operate  in  the  state.  The  law  further  provides  for  regulating  the 
dealer  or  jobber  business.  In  the  past  the  dealer  or  jobber  has  done 
more  to  run  down  horticulture  in  the  Middle  West  than  any  other  one 
thing.  The  nurserymen  seem  unable  or  unwilling  to  regulate  him,  so 
our  law  has  att(^mpted  it  in  this  state.  The  dealer  is  required  to  file 
undtr  oath  a  statement  of  the  source  of  all  his  stock  and  file  certificates 
covering  same,  and  on  payment  of  the  85  certificate  fee  receives  a 
dealer's  certificate  which  is  good  for  all  shipments  inside  the  state. 
With  the  earnest  cooperation  of  all  nurserymen  we  hope  to  be  a!)le  to 
handle  this  oft  undesired  branch  of  nursery  business  in  Missouri.  Not 
all  state  laws  attempt  to  reach  the  jobber  as  was  shown  in  a  recent  case 
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where  we  were  obliged  to  issue  to  a  dealer  in  a  neighboring  state,  one 
of  our  dealers'  certificates  to  enable  him  to  operate  in  Missouri.  In 
short  the  law  is  framed  so  as  to  enable  us  to  reduce  to  a  minimum  the 
chances  of  further  introductions  of  pests  and  diseases,  and  the  further 
distribution  through  local  agencies. 

The  provisions  for  educational  work  require  that  the  Agricultural 
Experiment  Station  provide  demonstration  work  in  orchard  manage- 
ment and  the  protection  of  other  property  from  dangerous  pests  and 
diseases.  It  is  also  required  to  investigate  and  report  on  such  pests 
and  diseases  and  to  furnish  lectures  and  printed  literature  on  such  sub- 
jects. Ever>'  effort  is  l)eing  made  to  make  this  one  of  the  most  impor- 
tant of  the  recent  Experiment  Station  projects.  Already  the  demands 
for  demonstration  work  and  other  assistance  and  cooperation  are  pour- 
ing into  this  office,  and  they  i^ill  be  handled  just  as  rapidly  as  possible. 
A  keen  inten*st  is  being  shown  in  this  work  both  by  farmers  and  nursery- 
men. The  station  hasn't  always  had  the  cooiwration  of  the  horti- 
cultural element  of  the  state,  but  this  new  law  is  sending  them  to  us, 
and  we  Ix^lieve  Missouri  horticulture  is  entering  upon  a  new  era,  and 
that  with  sufficient  men  and  means  we  can  change  Missouri  from 
a  state  which  has  cut  down  more  fruit  trees  than  most  states  have 
yet  planted,  to  the  state  proilucing  the  l)est  and  cheapest  of  orchard 
fruits. 

One  feature  of  the  law  deserving  of  special  notice  is  the  provision  for 
its  administration.  This  important  work  is  too  often  placed  under 
the  control  of  private  or  political  interests,  and  every  attempt  was 
made  to  pn^vent  such  an  occurrence  in  Missouri.  We  also  felt  that 
for  a  law  of  this  nature  to  carry  the  most  weight  possible  it  should  not 
Ik»  controll<Ml  or  unduly  hampered  by  the  nurs<Ty  interest  which  it  is 
meant  to  n»gul;it«',  and  at  the  same  time  to  protect.  Drug  insju^ction 
controlled  by  druggists  and  the  in.spectors  even  api)ointed  by  them 
would  lx»  a  mere  letter  head  without  any  weight.  The  one  institution 
in  the  state*  which  is  able  to  lulminister  such  a  line  of  work  without 
private  or  ]K)litical  influences  is  the  Agricultural  Kx|MTiment  Station, 
and  from  the  nature  of  the  work  and  the  e(|uipment  of  the  station  it 
is  the  one  logical  institution  to  handle  this  particular  work.  The 
station  has  the  men,  it  hiis  the  necessary  e<|uipnient,  res|K)nsihility, 
and.  in  our  case,  it  is  actually  furnishing  much  of  the  funils  nt^cdrd  for 
the  first  bicnnium.  The  biggest  .**tep  toward  uniform  ins[H»ction  would 
Ik»  to  make  of  it  in  each  state  a  regular  ExiM»riment  Station  project  as 
Mi.Ksouri  has  done.     This  would  obviate  many  difficulties. 

During  the  summer  mon»  than  125  nurs<»ri<»s  comprising  nearly  3,(KK) 
acn*s  have  U'en  ins|M»cted.  Twenty-five  of  the  smaller  anti  previously 
uninsiM'cted  of  thes<»  wen*  found  n<H'<ling  s|M>cial  tn^atment  In^fore  an 
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inspection  certificate  could  be  issued.  Most  of  these  had  or  were  near 
infestations  of  San  Jos6  scale.  To  date  111  inspection  certificates  have 
been  issued,  57  dealers'  certificates,  96  permits  to  outside  nurserymen 
and  294  agents'  permits^  This  has  kept  the  writer,  with  one  assistant 
and  one  deputy,  during  the  summer  season,  busy,  considering  the  fact 
that  we  have  also  the  college  and  station  work  to  administer.  We 
have  also  been  busy  T^ith  the  shipments  of  foreign  stock,  and  have 
begun  the  first  of  our  winter  demonstrations  for  the  control  of  San 
Jos^  scale. 

We  feel  that  we  have  already  made  a  slight  beginning  and  with  the 
continued  earnest  cooperation  of  fruit  growers,  nurserymen  and  col- 
leagues we  hope  to  be  able  to  protect  all  home  interests  affected  by  the 
law,  and  to  be  of  some  assistance  in  the  protecting  of  similar  interests 
in  other  states. 


PLANT-LOUSE  NOTES  FROM  CALIFORNIA 

By  W.  M.  Davidson,  U.  S.  Bureau  of  Entomology,  Walnut  Creek ,  Cah 

Pemphigus  californicus  Davidson.  Close  observations  on  the  habits 
of  this  species  indicate  that  it  migrates  towards  the  end  of  April  from 
the  buttercup  to  the  ash  (Fraxinus  oregona  Nutt.).  The  third  genera- 
tion on  the  buttercup  all  become  winged  lice  and  forsake  the  plant 
in  a  body.  They  and  their  immediate  progeny  cause  the  leaves  of 
the  ash  to  curl  in  a  manner  similar  to  that  caused  by  Pemphigus 
fraxini-dipetulcc  Essig.  In  May,  the  shrivelled  migrants  may  be 
found  in  the  curled  leaves  together  with  the  apterous  lice  of  the  second 
and  third  generations  on  the  ash.  These  apterous  lice  have  undeveloped 
eyes,  the  first  generation  of  them  being  large  bloated  individuals. 
Tlie  tliird,  or  second  apterous,  generation  on  the  ash  is  composed  of 
botli  winged  and  wingless  individuals. 

Lachtnu^  thujafalinus  Del  Guercio.  Infests  branches  and  twigs 
of  cultivated  Thujas.  In  California  winged  lice  appear  in  April. 
Collected  at  Palo  Alto  and  Walnut  Creek,  California. 

Lachnus  ponderonfv  Williams.  Ol)served  in  abundance  in  August, 
1912,  at  (Uenbrook,  Nev.,  and  Tallac,  Cal.  (elevation  6000  ft.)  on 
twi^s  and  branches  of  Pinus  ponderosa  var.  jeffreyi  Vasey. 

Phyllaphis  .'  qucrci  Fitch.  Mr.  J.  J.  Davis  has  kindly  identified  this 
Uniso  (icseribed  and  figured  by  him  in  the  Entomological  News,  Vol. 
xxii.  Jun<\  1911.  I  have  taken  it  in  the  fall  on  the  under  side  of  leaves 
of  Quercus  ayrifolia  X(»e,  the  sexed  forms  appearing  in  early  November. 
Towards  the  end  of  Ai)ril,  the  stem  mothers  appear  on  the  upper  side 

»  Publish(Hl  with  the  jx^nnisfcion  of  the  Chief  of  the  Bureau  of  Elntomology. 
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of  the  loaves  of  Q.  agrifitlia  ami  Q.  lobata  Nee,  tightly  curling  over 
the  eilgt^s  of  the  leaf  and  thus  forming  a  i>s!^udo-gall.  The  second  gen- 
eration an^  wingU^»<  and  remain  in  the  gall  until  mature,  when  they 
leave  the  gall  for  the  under  side  of  adjoining  leaves,  living  thenceforth 
unprottH'ttnl  except  for  the  wooly  covering  characteristic  of  the  species. 
I  liave  t>k<<Tved  this  aphid  in  Placer,  (^ontra  Costa  and  Santa  Clara 
Counties  in  California,  In  Placer  Co.  it  infests  the  Interior  Live  Oak 
{Q,  wislizvmi  A.  IXW 
i'haitophorus  sp. 

Sitm  m<<htr.  PaU'  vvUowisli-giwn  with  two  longitudiiuil  \\g}iX  p-t'cn  stripr^  on  the 
dorsum  of  thomx  luul  :iUi«>iiu*ii.  Antoiuia'  six  joint ini  vtiliunont  n^KunicHl  aw  a  joint), 
om'^qu.irtiT  ."v*  Ionic  as  the  Unly,  |»ak\  tirst  two  joints  slightly  tlusky.  Ky«*s  small  and 
uiwU'vcloiMxl      \a%^  \k\\k\  tjirsi  ilusky.    I'oniiolfs  apiMttrinK  a-*  «lusky-rimnM'<l  jjon-s 

on  the  Kurfar(»  of  tho  IkkIv. 

\^   ♦ ^. -*     Nv  Cauda  globular,  iMilr.    Whole 

\.>s^V.  IxKiy  oxo<*pt  the  hcmi  oloth<Hi 

with      short,     stout,     (Tcct 

white  spim's.   McaHurements: 

li<Miy,  length  to  tip  of  oauda, 

/  \  ^"^^-2^^..^^     2.()0nmi.:  IxKly,  width  (maxi- 

/  \         I  nmm;.     l.Kimm.;    rauda, 

length,    .054nim.;     antenmr, 

joint  III,  .207mm.;  joint  IV, 

/     \  .HK>mm.:  joint   V,  .lOOinm.; 

\Aii  •*  ^   IVy  filament,  .024mm. 

vvj^  ifi-       rO  o  hhnorftfi:     KntiHy     pale 

?V«  \v^  '\^  yellowish-white.  flalN-ihi'  hya- 

I'^'t  \\^  T  V,-^       '""*     I*<»*ly  short,  oval,  ver>' 

"^  '^  IT^         flat.      Kvi-s    hlark,    not    well 


/■ 


yi  y>s  C  n  /       di'V<'lo|M'<l.     Antenme    thn*e- 

W  f  »v^  jfiint4*d.  distal  joint  thnT  or 


ff»ur  times  tit*  long  :is  the  two 
hjiSjil  combmefl:  arti('ulatif>ai 
rath«T  olwrurr.  I>»gs  stout, 
lN>aring  hair*.  Iii»ak  |>ale, 
barely  n^arhmg  si*<f»nd  ej»xie. 
Kig.  1.  ('hnitophonm  1.  stem  mother.  ImwI;  2,  HaU-llie.  hmg.  two-jointi<d. 
Html  ninthrr.  riuida:  :i.  dinMir]>h.  shaqily   |x»iMii'<l    at    apex. 

narrow,  the  b:iHal  joint 
the  bntiwhT;  longii»t  |uur,  .OSmni.;  b:isal  joint  alN)Ut  oncMhinl  :is  long  hh  distal 
jomt ;  latl«T  «'.*LMly  brokrn  oflf  leaving  b:is;il  joint  with  sharjily  |Mimicd  afx'x  l*j»eh 
ant«'nnal  joint  Uiirs  a  HalN'lhi  short«'r  than  th<»s«»  of  the  IxMiy.  FhilM*lla>  spjii*(Nl 
almost  n'guhkrly  an»un<l  the  margin  (»f  th«>  iMNly.  .'{s  in  numUT.  Cornidcs  short, 
|iale,  en*<'t  fmm  the  IxMly.    Cauda  :ihort  and  blunt 

Pnivi^ioiinlly  plaretl  in  ('hnitnphnrns. 

The  stem  mothers  were  <>hserve<l  April  13,  11M3  tm  the  leav<*s  and 
stalks  of  (Jiitrrufi  Ut^mUi  Nee.  On  that  date  they  were  surroundtMl 
by  young  of  tb<»  st»eond  generation.  Ten  tiays  later  In^fore  any  of 
these  young  ha< I  mat uhhI  an  invasion  of  I^mpyrid  lMH.*tl(*s  apparently 
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annihilated  the  colony  of  lice,  but  on  May  30,  a  few  dimorphs  appeared. 
These  probably  belonged  to  the  third  generation.    Habitat;  Walnut 
Creek,  Cal. 
Euceraphis  betulce  Kalt. 

Stem  mother:  General  color  apple  greeii.  Body  clothed  with  short  bluish-white 
pulverulence  (much  less  than  in  the  yringed  female  of  later  generations).  Head  olive 
green  with  a  central  black  longitudinal  stripe.  Prothorax,  thoracic  lobes  and  scutellum, 
olive  green.  Eyes  dark  red.  Antennse  on  frontal  tubercles,  a  little  longer  than  the 
body,  black  (joint  I,  green);  basal  third  of  joint  III,  thickened  to  include  about  16 
transversely-oval  sensoria;  joints  IV  and  V  with  the  usual  apical  sensoria.  Wings 
large  and  narrow;  stigma  long,  very  pale  yellow;  sub-costa  dark  brown;  stigmatic 
vein  entire  and  deeply  curved.  Legs  yellowish-green;  tarsi,  apical  third  of  tibise, 
apical  third  of  middle  and  hind  femora,  brownish-black.  Abdomen  with  almost 
parallel  sides,  not  wider  than  the  thorax;  color  apple  green  with  three  dusky  cross- 
bands  on  the  dorsum.  Cornicles  pale  yellow,  almost  twice  as  long  as  broad  at  the 
base,  slightly  constricted  in  the  middle.  Cauda  globular,  concolorous  with  the  body, 
slightly  longer  than  the  cornicles.  Beak  reaches  midway  between  first  and  second 
ooxse,  pale.  Sterna  brown.  Measurements:  Body,  length,  3.20mm.;  body,  maximiun 
width,  l.llnun.;  wing  expanse,  9.37mm.;  cornicles,  .128mm.;  cauda,  .I50mm.; 
antennse,  joint  I,  .157mm.;  joint  II,  .085mm.;  joint  III,  1.50nmi.;  joint  IV,  .814nmi.; 
joint  V,  .588nmi.;  joint  VI,  .205mm.;  filament,  .129mm.;  Hind  tibise,  2.17mm. 

The  newly-hatched  stem  mothers  are  brownish-yellow  with  pale 
yellow  appendages,  thus  differing  from  those  of  later  generations  which 
are  bright  green.  The  pupae  of  stem  mothers  are  reddish-yellow  with 
dusky  cornicles  and  four  longitudinal  rows  of  dusky  spots  on  the 
dorsum. 

Young  stem  mothers  were  observed  to  hatch  from  winter  eggs  as 
early  as  the  middle  of  February,  while  the  leaf  buds  did  not  open  until 
March  1,  the  lice  feeding  entirely  on  the  stalks.  In  California  this 
species  occurs  on  cultivated  birches. 

Eucallipterus  amndicolena  Clarke. 

Winged  triviparaus  female:  Pale  yellow;  head  pinkish;  eyee  dark  red.  Head  with 
a  median  dorsal  brown  stripe.  Prothorax  pale  with  median  Brown  stripe,  and  with 
two  lateral  longitudinal  brown  stripes  on  its  anterior  half.  Each  lateral  thoracic 
lobe  with  a  median  brown  stripe.  Scutellum  pale  with  the  outer  ends  brown.  Abdo- 
men narrow,  oval,  pale  yellow  with  a  pair  of  dark  brown  tubercles  on  segments  2 
to  8  iiuliisivc;  9th  segment  with  a  bro^-n  median  spot  or  stripe.  Cornicles  as  broad 
as  long,  dark  bruwn.  Cauda  pale,  globular,  about  as  long  as  the  cornicles.  Append- 
ages; antenna?  about  as  long  as  the  body,  on  frontal  tubercles,  pale  yellow;  joint  I, 
reildish;  joint  II  and  basal  half  of  III,  dusky;  apices  of  remaining  joints  and  whole 
of  filament  dusky;  joint  III  is  longest;  joint  VI  is  longer  than  the  filament;  joint  V 
is  longer  than  VI  and  its  filament  combined;  five  to  eight  transversely-oval  sensoria 
occur  on  ba.'^al  third  of  joint  III  and  the  usual  terminal  are  to  be  found  on  joints  V 
and  \"1.  W'inps  considerably  exceeding  the  body  in  length;  stigma,  pale  gnomish- 
yellow,  long.  niu-n>w;  stigmal  vein,  absent  in  the  middle;  veins,  brown;  second  fork 
of  third  discoidal  nearer  to  first  fork  than  to  wing  apex.  Legs,  pale  yellow  throughout. 
Beak,  reddish,  reaching  to  first  coxue.  Head  on  under  side,  reddish.  Sterna  yellow 
Anal  plate  deeply  lobed.    The  antenna;  alone  have  a  white  powdery  covering.     Meas- 
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urements:  Body,  length,  1.97min;  body,  width,  .604min;  wing  expanse,  5.6min.; 

cornicles,  .067nun.;  cauda,  .0C4nim.;  antenme,  joint  I,  .088mm.;  joint  II,  .086mm.; 

joint  III,  .80mm.;  joint  IV,  .572mm.;  joint  V, 
.474mm.;  joint  VI,  .247mm.;  filament,  .185mm. 
Pupa:  MTioUy  yellow  with  dark  red  eyee,  and 
apices  of  antennal  joints  III  to  V  brown;  head 
with  a  faint  reddish  tinge.  Antemue  longer 
than  the  body.     Body  spinous. 

This  species  is  to  be  found  on  the 
under  side  of  leaves  of  Baml)oos  {Arun- 
do  spp.).  I  have  never  been  able  to 
collect  the  sexed  insects. 

Myzocailis  quercus  Kalt.  (?) 

Winged  vinpartnu  female:  General  color,  pale 
pea  green;  antennie  as  long  as  the  body,  pale 
greenish-yellow,  apicc8  of  joints  III  to  VI  and 
whole  of  joints  I  and  the  filament,  black;  joint 
III,  longer  t^an  IV  and  V  together.  Thorax  of 
slightly  darker  green  than  the  abdomen.  Wings 
long  and  ample;  veins  slender,  brown;  stigma, 
with  a  faint  brownish  cloud  and  with  a  basal 
black  spot;  stigmatic  vein  entire;  apical  cell  of 
the  wing  rather  small.  I^egs,  yellow  or  yellow- 
bniwn;  tami,  dunky  brown.  Abdomen  with 
thr«»  iMiirs  of  short  diutky  tubercle**  on  the  dor- 
mmi  of  segnirntM  one  to  thrr  •  inrluHivr;  the  pair 
on  w»gnient  three  about  twic<»  uh  hmg  aM  those 
on  segments  one  and  two.  Comirles  black,  in 
some  individuals  the  base  is  l>ale;  as  wide  at  the 
base  as  long,  slightly  tapering  toward  afiex 
Cauda,  concolorous  with  the  body;  gk>bular, 
not  as  long  as  the  hind  tarsus,  but  about  equal 
in  length  to  the  cornicles.  Beak,  pale,  tip 
black,  cxtemling  not  quite  midway  between  first 
and  second  ooxie.  Sterna,  pale  green.  Sensoria 
as  folio wh:   III,  7;  IV,  0;   V,  usurd  apical;   VI. 

usual    apical.     Measurements:    Body,    length,    1.78nim.;   body,    width,    .69mm.; 

coniiclcH,    .052mm.;   cauda,    .055mm.;    antennic,   joint    III,    .570niin  ;    joint   IV. 

.286mni;  ji>int  V,  .250mm;  joint  VI,  .117mm.;  filament,  .076mm. 

I)escril)etl  from  8i)ecimens  collected  Octol)er  25,  1912.  Oakland 
Cal.,  on  Q.  robur  L. 

Pupa  of  uingrd  viviparous  female:  Pale  green,  wing-|Mids,  white;  donuil  tubercles 
al>si*iit;  alxlonien,  annrd  with  slender  capitate  siiincs;  coniides,  tilightly  dunky. 

Onparowt  frmaU:  Pale  l(>mon  yellow;  |>o8terior  half  of  the  ImmIv  with  a  pinkmh  or 
orange-colonxl  tinge;  eyes,  n*d;  antenme  half  as  long  as  the  Ixnly,  |>alt';  distal  half 
of  joints  IV  to  VI  and  a|)ex  of  joint  III,  bUck;  fihuiient,  dtisky;  tan«i  brown;  hind 
tibiu*,  }«om(*what  swollen;  caudal  segments  of  the  alxlomen  drawn  out  int4>  a  conical 
tube;  cornicles,  c«incolorous  mith  the  body  or  somewhat  dusky,  var>'ing  in  degree 


Fig.  2.  KuaiUtfttenu  arundico- 
Uiu;  4,  winged  viviparous  female, 
antenna;  5,  cornicle;  6,  cauda. 
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of  duskiness,  as  wide  at  the  base  as  long;  cauda,  pale,  globular,  as  long  as  cornicles; 
cephalic  margin  of  head  with  four  capitate  hairs;  margin  of  abdomen  with  a  few 
short  capitate  spines;  beak,  pale,  tip  brown,  extending  beyond  hind  margin  of  pro- 
sternum.  Measurements:  Body,  length,  2.45mm.;  body,  width,  1.12mm.;  cornicles, 
.066mm.;  cauda,  .060mm.;  antemue,  joint  III,  .410mm.;  joint  IV,  .205mm.;  joint  V, 
.175mm.;  joint  VI,  .133mm.;  filament,  .130mm.  On  some  specimens  (the  older 
ones)  the  orange-colored  abdomen  is  very  pronounced. 


Described  from  six  specimens  collected  November  12,  1912. 
land,  Cal.,  on  Q.  robur  L. 


Oak- 


Fig.  3,  MyzoaiUis  querais  (?);  7,  oviparous  female;  8,  winged  male;  9.  winged 
male,  antenna. 

Winged  male:  General  color,  pale  yellowish-green;  eyes,  bright  red;  ba^Mil  points 
of  antemue  pale,  distal  joints,  dusky  or  black;  head,  prothonix,  last  two  alxlominal 
segments,  dark  green,  oliva(*e<)!is;  thoracic  lobes,  scutellum,  comieh^s,  and  seven 
transverse  bars  on  alxlominal  dorsimi,  black;  a  row  of  black  spots  on  earli  side  of 
the  abdomen;  veins  of  wings  narrow,  brown;  stigma,  brown;  stigmatic  vein,  entire; 
disroidals  1  ami  II,  thick;  legs,  pale  greenish-yeltow;  femora  and  tarsi,  dusky  brown. 
Sensoria  as  follows;  III,  27-30;  IV,  8-10;  V,  9,  10;  VI,  4,  5.  Measurements:  Body, 
length,  1.33mm.;  body,  width,  .47mm.;  wing  expanse,  4.40mm.;  cornicles,  .028mm.; 
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Cauda,  .0316mm.;  anteuue,  joint  III,  .512mm.;  joint  IV,  .297mm. ;  joint  V.  .255mm.; 
joint  VI,  .143mm.;  filament,  .145mm. 

Described  from  four  specimens  collected  October  25,  1912.  Oak- 
land, Cal.,  on  Q.  robur  L. 

I  include  this  plant  louse  in  this  article  in  the  hope  that  some  aphi- 
disi  can  help  me  in  the  determination  of  the  species.  I  can  not  identify 
it  with  any  American  louse  and  conclude  that  the  species  is  European 
as  it  occurs  only  on  oaks  imported  from  Europe.  The  aphid  seems 
to  approach  Myzocallis  quercus  Kalt.  and  I  have  listed  it  under  this 
name  in  former  papers  (Journal  Econ.  Ent.  August,  '09  and  August, 
'10).  Also  it  is  not  this  species,  but  another,  that  infests  the  native 
oaks. 

Monellia  caryella  Fitch.  Infests  the  under  side  of  th^  leaves  and 
the  nuts  of  Juglans  californica  Watson.  Collected  at  San  Jos^  and 
Walnut  Creek,  Cal.    Kindly  determined  by  Prof.  H.  F.  Wilson. 

Aphis  hougionensia  Throop.  What  seems  to  be  this  species  in- 
fests and  curls  the  terminal  leaves  of  wild  currant  (Ribea  sanguineum 
Pursh.)  in  the  canyons  of  the  hills  of  Contra  Costa  Co.,  Cal. 

Aphis  frigida  Oostl. 

Sum  mother:  Black  or  very  dark  green,  covered  with  fine  white  bloom  and  short 
capitate  hairs  or  spines.  Antemue  black,  reaching  to  base  of  cauda;  joints  II  and  III 
(except  apex)  yeUowish-brown;  eyes,  black;  first  antcnnal  joint  somewhat  gibbous; 


Fig.  4,  Ajihin  frigitUr;  «tom  mothor  (unsliadcd  >. 


|>n)th(>rax.  >*ilh  small  l>!iint  lateral  tul>orcW;  legs,  himrk;  .*uitcri<»r  frn»ora.  yellowwh- 
hnmn;  (*(>rQirl<'fl,  bl:u'k.  nearly  four  tiiiira  as  Icmg  as  the  rauda,  tlnMr  apii^s  r<in8pi<Mi. 
ouflly  flaring:  caud.'i.  dark  grwu.  rn.Miform.  Tho  young  individual.^  an-  pale  gny»n 
with  white  pulverulcnco.     Moaaureuientji:  Botly,  length,   1.57nun.;  b<»dy,  width, 
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.87mm.;  cornicles,  .443mm.;  cauda,  .130imn.;  antennse,  joint  111,  .26mm.;  joint  IV, 
.25mm.;  joint  V,   .236mm.;  joint  VI,  .125nmi.;  filament,  .443nmi. 

Collected  singly  on  Ariemma  calif ornica  I^ess.  at  Walnut  Creek, 
Cal.,  April  8,  1913.  Colonies  of  Macrosiphum  frigidce  Oestl.,  were 
present  on  the  same  plants.    This  latter  species  is  never  pulverulent. 

Aphis  atriplicis  L. 

Stem  mother:  General  color,  pale  green;  body  covered  with  rather  sparse  white 
bloom;  body,  elongate-oval;  head,  eyes,  legs,  antenns,  cauda  and  cornicles,  black 
or  dark  brown.  Cornicles  slightly 
exceeding  antennal  joint  V  in  length, 
not  much  widened  in  the  middle, 
somewhat  curved.  Cauda,  tapering. 

Measurements:    Body,     lengthy  .^^^^^^^^^  18 

2.42mm.;  body,  width,  1.10mm.; 
cornicles,  .097nmi.;  cauda,  .136mm.; 
antennal  joint  III,  .186nmi.;  joint 
VI,    .077nmi.;    joint   V,    .088nmi.; 

joint    VI,    .088mm.;     filament,        1.     f  14  V  V  V)    13 

.126mm. 

Described  from  several  spe- 
cimens collected  April  7,  1913, 
Walnut  Creek,  Cal.,  in  curled 
leaves  of  Chenopodium  murale 
L.  and  C.  album  L. 

Aphis  bakeri  Gillette. 
During  the  fall  and  winter 
months  I  have  collected  this 
species  in  abundance  on  a 
large  variety  of  plants,  mostly 
Composite.  It  occurs  on  sun- 
flowers, artichokes,  Gnapha- 
liurrij  SeneciOy  Artemifda,  Anthemis  and  Amsinckia.  It  seems  peculiar 
that  a  species  inhabiting  legumes  and  pomaceous  fruits  east  of  the 
Sierra  Nevada  Mountains,  should  have  such  a  different  range  of  food- 
plants  on  the  Pacific  CoasU  I  have  never  found  this  louse  on  either 
pomaceous  fruits  or  clovers  in  California.  Prof.  H.  F.  Wilson^  reports 
it  from  both  these  hosts  in  Oregon.  The  summer  life  history  of  the 
louse  in  California  has  yet  to  be  fully  studied.  On  German  Ivy 
{Senecio  sp.),  at  least,  it  seems  to  exist  the  year  around  and  the 
annuals  are  infested  by  migrants  from  it.  I  am  indebted  to  Messrs. 
J.  J.  Davis  and  H.  Morrison  for  the  determination  of  this  species. 

Hyadaphis    xylostei    Schank.      Syn.    Hyadaphis    conii    Davidson. 

»  Biennial  Crop  Pest  and  Horticultural  Report  1911-1912,  Oregon  Agricultural 
College  Exiwriment  Station,  p.  89. 


Fig.  5,  Aphis  atriplicis;  11,  stem  mother; 
12,  antenna;  13,  cornicle;  14,  cauda,  of  stem 
mother. 
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(Siphocoryne  conii  Davidson  "Notew  on  the  AphididsD  in  the  vicinity 
of  Stanford  University;''  Journal  Econ.  Ent.  August,  1909).  Close 
examination  of  specimens  coupled  with  field  ol)8ervations  have  satis- 
fied me  tliat  the  species  on  Conium  ruaculatum  descril>ed  by  me  as 
new  is  i<lentical  with  the  European  honey-suckle  louse. 

RhojMloifiphum  nertHitum  Gillette.  A  ver>'  abundant  rose  louse  at 
Walnut  Creek,  Cal.,  attacking  l>oth  wild  and  cultivated  roses.  I 
am  indebted  to  Prof.  (\  P.  Gillette  for  the  determination  of  this 
species. 

Rhopulosiphum  corylinum  sp.  nov. 

Wirif/ed  nvi parous  female:  General  color,  apple  f(rcen;  head  and  thoracic  lobes, 
dark  green;  the  former,  with  a  brownish  tinge;  prothorax,  darker  than  abdomen, 

but  not  no  dark  as  head  and  thoracic  lobes; 
scutellum,  dark  grren;  antennir,  longer  than 
the  body,  on  frontal  tubercles,  dusky  green; 
joints  I,  II  and  extreme  base  of  III,  pale 
grtHMi;  eyes,  dark  n'd;  wings,  of  uHiderate 
siie,  venation  normal;  stigma,  long  and 
narrow,  |>alc  greyish-green;  veins,  dark 
bniwn;  legs,  imle  green;  femoral  and  tibial 
upicett  and  tarai.  dunky  grey;  romirl«w.  nearly 
one-third  the  length  of  the  InhIv,  slightly 
enlargfd  at  diHtal  two-thirds.  hai**\  pale; 
fipiral,  two-thinln  dusky;  rauda  tapering, 
the  iipex  upturned.  i>ale  green;  lM»ak,  rrarhrs 
))ryond  m>cond  foxa*.  Sensorial  Juint  III, 
twenty-four  tn  thirty,  dnmll,  di«|M)M*d  al<mg 
lihiuiHt  thrrntin*  length  of  the  joint,  cin'ular; 
uKual  Hpiral  omw  on  jnintH  V  and  VI. 
M«*amin*in(*nti«:  liiwly,  length.  2.1ftinm.;  Imdy, 
width,  Ximni  ;  coniirlra,  .t>3mm.;  rauda, 
.lihimi.;  untennu*.  III.  .HOnmi.;  IV,  .47mni.; 
V.  ./iOimn.:  VI.  .14.*imm.;  filaini>iit,  Mnim. 
I>(fu*ribed  fnun  many  iiHlividualri. 

The  pupa,  wingeti  nnftartnM  fvmaU:  Pale 
Kn*<*n  with  u  dontal  longitudinal  Htripe  of 
darker  green;  ant(*nna*,  a^  long  hh  ImmIv ;  artir- 
ulationM  and  wluile  of  joints  VI  and  filament 
dusky;  elm^where  |)al«»  greeniitli-white;  head, 
dark  gm*n;  wing-|iads,  white;  alwioiiien.  often 
with  orange-eoloriMl  an^an;  mmirliw.  slightly 
thiekem^d  at  distal  two-thinlii.  pale  gn<<*niitli-white;  legs,  white;  tani.  dunky;  c^uda, 
pale,  e«miral.  liength  of  body,  2.44nmi. ;  comicliit,  ..'i7mm  DesrrilM^l  from  nuinen>us 
apeciriKiiM      The  aptensis  form  is  |iak*  grrenioh-white. 

This  8pi*<*ii*s  inf<*sts  the  under  side  of  the  leaves  and  thr  tt-rininal 
shoots  of  wild  haselnut  (Corylwf  roittrata  Ait.).  ColhrtiMl  May  20, 
1913,  near  Walnut  C  reck.  (*al. 


Fig.  (i.  HhafMtiiMtiphum  rorylinum: 
wingitl  vivifiarous  female;  l.*).  an- 
tenna; 16.  cornicle;  17,  camla 
(fnmi  Hide). 
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Fig.  7,   Myzus  fragcefolii;  oviparous 
female;  18,  head;  19,  cornicle;  20,  cauda. 


Myzu8  fragcefolii  Ckll. 

Oviparous  female:  General  color,  pale  lemon  yellow;  older  individuals,  pale  orange; 
Body  spindle-shaped;  antenna  reach  base  of  cornicles,  pale;  two  distal  joints,  dusky, 
eyes,  v«ry  dark  red;  head,  paler  than  the 
rest  of  the  body  with  whitish  powdery 
covering;  whole  body  armed  with  short 
capitate  spines;  cornicles  long,  slender, 
slightly  curving  near  the  apex,  cylindrical, 
white,  the  tip  dusky;  cauda,  short,  taper- 
ing, dusky.  Measurements:  Body,  length, 
1.42nmi.;  body,  width,  .66mm.;  cornicles, 
.336mm.;  cauda,  .130mm.;  ant^mse,  joint 
I,  .088mm.;  joint  II,  .051mm.;  joint  III, 
.314mm.;  joint  IV,  .200mm.;  joint  V, 
.193mm.;  joint  VI,  .080mm.;  filament, 
.387mm.  Described  from  many  speci- 
mens. 

Win(fhi  male:  Head  and  thorax,  black; 
abdomen,  dark  red  with  sparse  whitish 
bloom    and    darker    cross-bands  on    the 

dorsum;  eyes  and  antennae,  black;  dorsum  of  meso-thorax  with  white  bloom;  frontal 
tubercles  and  first  antennal  joint,  porrect;  front  margin  of  head  prominent;  wings, 
extending  far  beyond  abdomen;  stigma,  short,  rather  broad,  white;  second  fork  of 
third  discoidal  equidistant  from  first  fork  and  wing  apex;  first  fork  equidistant  from 
wing  apex  and  origin  of  third  discoidal;  stigmatic  vein  short,  curved  deeply;  insertions 

white;  legs,  pale  yellowish-brown;  knees,  tarsi, 
base  and  apex  of  tibise,  black;  cornicles,  long,  nar- 
row, cylindrical,  dusky;  cauda,  one-third  as  long 
as  cornicles,  dusky,  tapering.  Sensoria  as  follows: 
Antennal  III,  about  twenty  small,  irregularly  dis- 
posed; antennal  IV,  about  six  similar;  antennal  V 
and  VI,  usual  terminal.  Measurements:  Body, 
length,  1.20mm.;  body,  width,  .43mm.;  cornicles, 
.32mm.;  cauda,  .11mm.;  wing  expanse  5.54mm.; 
antemue,  joint  III,  .420nmi.;  joint  IV,  .254mm.; 
joint  V,  .254mm.;  joint  VI,  .121mm.;  filament, 
.478mm.  Described  from  two  specimens.  Eggs: 
2«      Black,  shining,  elongate,  sixe  .58mm.  x  .24mm. 

The  sexed  forms  were  observed  in  Jan- 
uary and  February,  1913,  and  were  the 
predominant  form  during  these  months. 
The  oviparous  females  far  outnumbered 
the  males.  Eggs  were  deposited  during 
these  months  on  the  lower  surface  of  the 
strawberry  leaves,  and  these  hatched  in 
March.  At  Walnut  Creek,  Cal.,  the  spe- 
to  infest  leaves  and  tender  stalks  of  cultivated 


Fig.  8,  Amphorophora  ruU- 
cola;  winged  viviparous  female; 
21,  cornicle;  22,  cauda. 


cies  was  observed 
strawberries. 
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Phorodon  galeopsidis  Kalt.  Infesting  the  under  side  of  the  leaves  of 
Polygonum  sp.     Collected  July  25,  1912,  at  San  Jose,  Cal. 

Amphorophora  rvbicola  Oestl. 

Collected  on  the  leaves  and  terminal  shoots  of  thiml)Ie-berr>'  {liubus 
nutkanus  Moc),  May  13,  1913,  in  hilly  canyons  of  Contra  Costa  Co., 
Cal.  At  that  date  about  95  per  cent,  of  the  lice  were  large  pup®  or 
recently  transformed  adults.  The  dusky  spot  at  the  apex  of  the  wing, 
mentioned  by  Oestlund  (SjTiopsis  of  the  Aphidid®  of  Minnesota, 
1887)  was  present  in  all  alate  specimens  examined. 

Macrosiphum  Indoviciance  Oestl.  What  I  take  to  be  this  species 
was  observed  infesting  Artemisia  heterophylla.  The  lice  appeared 
first  about  February  6,  1913,  at  which  date  the  plants  were  about 
eight  inches  in  height.  Toward  the  end  of  the  month  winged  forms 
were  produced  and  these  migrated  to  other  plants,  the  original  centre 
of  infestation  in  the  area  of  plants  under  observation  being  confined 
to  one  plant.  Several  plants  were  destroyed  by  the  lice  settling  in 
masses  on  the  growing  stalk  but  finally  towards  the  end  of  April  all- 
the  lice  either  left  the  area  of  plants  under  observation  or  were  de- 
stroyed by  enemies.    Locality:  Walnut  Creek,  Cal. 

Macrosiphum  rudbeckia:  Fitch.  This  louse  in  California  seems  to 
confine  itself  to  the  teasel  (Dipsacus  fullonum  L.).  I  have  collected 
it  on  many  occasions  in  the  vicinity  of  San  Jose,  CaHfornia. 

Additional  JIxplanatxon  of  Ficures 
Caiiu'ra  luciiia  drawinRB,  nos.  I,  2,  4,  9,  12,  13,  14,  15,  16,  17,  18,  19,  20,  21.  22-<»y<-. 
piece  no.  1,  objective  IBrntn.;  nos.  3,  5,  6-eyepiece  no.  I  (tulw  ITOinin.),  (►I>jecti\'e 
16min.;  nos.  7,  S,  ll-eye|)ie<*e  1,  objective  3in.;  fig.  10-eyepiece  no.  1  (lube  170mm. ), 
objective  3in. 

THE  LIFE  HISTORY  OF  THE  SUGAR-BEET  ROOT-LOUSE 
(PEMPHIGUS  BETAE  DOANE)  ' 

By  J.  K.  I'arkkk,  Montana  Experiment  Station 

( 'onsidering  how  scanty  is  the  knowletlge  of  life  hi-stories  in  the  Kenu.s 
Pemphigus,  it  is  thought  worth  while  to  set  In^fore  the  entomological 
public  the  life  history  of  the  economically  im|>ortant  sjH'cies.  Pvmphi- 
gus  beta:  Doane.  This  sjH»cies  is  the  most  im|)ortant  pest  of  the  sugar 
beet  in  Montana  and  each  year  does  considerable  injury,  the  tonnage 
in  ba<lly  infest<»<l  fit»Uls  sometimes  Inking  n^uced  a  third.  A  study  of 
its  life  history  was  b(»gun  as  an  Adams  project  in  11KM>,  but  not  until  the 
past  summer  were  all  the  stages  in  its  complex  life  cycle  known. 

» 'Vhv  invcxtiiCAtionH  ui^m  wliirh  thiy  |in|MT  in  bamnl  wrn*  fiiiriisl  on  at  thi'  Montnnit 
Kx|M-riiiH'iit  Station  nn  an  Atiani**  |>n»j<Tt  under  the  «iin»<Mion  of  Prof !•?»?*< »r  II  A. 
(\M>lrv.  Station  KtitiiinoloKiHt 
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This  paper  will  deal  only  with  the  life  history,  while  technical  de- 
scriptions, studies  in  synonomy  and  a  discussion  of  control  measures 
will  be  reserved  for  future  publication. 

Wingless  Viviparous  Females — Virgogenia  of  European  Writers 

Early  in  the  spring  the  full  grown,  subterranean,  wingless,  viviparous 
females  which  have  survived  the  winter,  begin  to  give  birth  to  living 
young  which  also  develop  into  wingless  viviparous  females.  This 
rapid  method  of  reproduction  continues  throughout  the  summer  and  is 
checked  only  by  cold  weather,  lack  of  food  or  unfavorable  soil  con- 
ditions. A  very  wet  spring  may  result  in  the  death  of  all  the  hibernat- 
ing lice,  while  in  a  dry  spring  they  may  feed  and  develop  upon  rootlets 
left  in  the  ground  from  the  previous  season  until  the  new  crop  of  beets 
oflfers  them  more  attractive  food. 

Wingless  viviparous  females  have  been  found  in  Montana  upon  the 
following  plants:  very  common  upon  pigweed  (Chenopodium  album  L.) 
and  sugar  beets;  common  on  table  beets,  foxtail  {Hordeum  jvbdtum  L.) 
and  salt  grass  (Distichlis  spicata  Greene) ;  occasionally  upon  blue-joint 
(Agropyron  occidentale  Scribn.)  and  dock  (Rumex  crispus  L.);  rarely 
upon  wheat,  flax,  alfalfa,  and  horseweed  (Iva  xanthiifolia  Mutt.). 

Winged  Fall  Migrants — Sexupara  of  European  Writers 

From  midsummer  until  late  fall  a  part  of  the  young  which  are  pro- 
duced by  the  wingless  viviparous  females  develop  wing  pads  and  when 
full  gro>\Ti  acquire  wings  and  fly  away.  The  conditions  of  the  soil  in 
regard  to  moisture  has  much  to  do  with  the  number  of  winged  lice 
that  are  produced.  If  the  ground  is  kept  moist  or  the  rootlets  of  the 
host  plant  are  succulent,  few  winged  lice  are  produced,  but  if  the  soil 
becomes  dry  and  the  rootlets  tough,  the  production  of  winged  lice  is 
greatly  accelerated.  In  September  and  October  when  the  beet  fields 
generally  become  quite  dry,  the  ground  is  sometimes  almost  black  with 
the  myriads  of  winged  lice  that  have  crawled  up  from  the  roots.  Doane 
makes  this  statement:  *  "These  winged  individuals  are  the  ones  that 
provide  for  the  distribution  of  the  species,  for  after  making  their  way  to 
the  surface  of  the  ground,  they  sometimes  fly  for  considerable  distances. 
Having  settled  at  the  root  of  some  plant,  they  soon  begin  to  bring 
forth  living  young  and  thus  a  new  colony,  the  winter  colony,  is 
established. 

In  Montana  we  have  not  observed  this  to  be  true.  All  of  the  many 
winged  lice  which  we  have  confined  in  glass  tubes  have  given  birth  to 
young  which  could  not  possibly  start  winter  colonies.     For  several 

»  Page  8,  Bulletin  No.  42,  WashinRton  Experiment  Station. 
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years  we  were  in  doubt  as  to  where  these  winged  lice  went.  They  could 
be  seen  to  fly  away  from  the  l>eet  fields,  but  their  destination  was  a 
mystery.  The  native  cottonwood  (Pojndus  halsamifera  Linn.)  was 
suspected  of  l>eing  the  alternate  host,  but  not  until  September,  1912, 
were  our  suspicions  confirmed.  The  insects  were  first  noticed  on  the 
edge  of  a  weedy  field  where  P.  heiot  had  previously  been  noticed  in 
abundance  upon  the  roots  of  pigweed,  foxtail  and  blue-joint.  As  one 
looked  across  the  field  the  air  above  it  swarmed  with  winged  lice  which 
were  flying  toward  a  row  of  cottonwoods  on  the  edge  of  the  field.  This 
row  consisted  of  trees  in  three  stages  of  leaf  ripening.  Some  had  lost 
nearly  all  their  leaves,  on  others  the  leaves  were  still  a  dark  green,  while 
one  tree  at  the  end  of  the  row  retained  its  leaves  which  were  a  light 
yellow  in  color.  To  this  last  tree  the  majority  of  the  lice  directed  their 
flight.  Alighting  on  the  leaves  they  immediately  started  down  the 
stems  to  the  main  branches  and  down  the  main  branches  to  the  trunk. 
Ever>'  branch  was  gray  with  an  army  of  winged  aphids  all  marching  in 
one  direction, — down  the  tree.  When  the  main  trunk  was  reached, 
the  lice  crawlcMl  down  until  a  suitable  crack  or  crevice  was  found  into 
which  they  would  crawl.  Many  continued  to  the  ground  and  secreted 
themselves  in  the  leaves,  grass,  and  dirt  around  the  Imse  of  the  tree. 
A  loose  piece  of  bark  pulled  from  near  the  base  of  the  tree  revealed  a 
mass  of  the  winged  lice  clustered  l>eneath  it.  Some  were  already  dead 
with  the  alxlomen  shnmken  clear  to  the  thorax.  Crawling  over  the 
dead  IxKlies  were  small  yellow  lice  and  other  winged  specimens  were  oIh 
8er\'ed  giving  birth  to  these  small  yellow  individuals.  The  swarming 
continued  until  dark  and  was  repeated  on  a  smaller  scale  on  warm, 
still  days  throughout  the  fall.  Upon  microscopic  examination  the 
great  majority  of  winged  migrants  proved  to  be  Pemphigus  beta,  al- 
though a  few  s|)ecimens  of  a  much  larger  undetermine<l  .species  were 
also  observfHl    . 

Wingeil  individuals  have  l)een  coUecteil  from  sugar  beets,  pign^'eeil, 
foxtail  and  blue-joint. 

TarE  Sexes — Sexuales  of  Eikopean  Writeks 

An  examinaticm  of  the  small  yellow  lice  deposited  by  the  fall  migrants 
showed  them  to  Im»  the  true  sexes.  The  females  are  nearly  twice  the  si«e 
of  the  males  an<l  each  contains  a  single  large  egg  which  shows  plainly 
through  the  ImxIv  wall.  Each  fall  migrant  gives  birth  to  from  four  to 
seven  individuals,  the  majority  of  which  are  females.  One  was  observed 
to  give  birth  to  s<*ven  young  in  forty  minutes.  Both  sex<*s  have  rudi- 
mentary mouth  parts  and  take  no  foo<l,  but  nevertheless  four  molts 
are  pai^s^Ml  through.  The  time  of  molting  varies  in  different  individuals 
but  in  nearly  ever>'  case  is  completed  at  the  end  of  four  i\i\y»  after  birth. 
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Sexual  activity  is  not  shown  until  the  fourth  molt  after  which  the  males 
crawl  blindly  about  attempting  to  copulate  with  any  female  they  can  find. 
In  from  seven  to  twelve  days  after  birth  the  female  deposits  a  single, 
pale  yellow  egg  and  in  a  short  time  dies.  Sometimes  death  occurs 
before  the  egg  is  extruded  in  which  case  the  walls  of  the  abdomen  grad- 
ually shrink  away  finally  leaving  the  egg  exposed.  Normally  the 
female  secretes  a  mass  of  bluish,  white  threads  in  which  the  egg  rests 
after  deposition. 

Gillette  has  also  reported  finding  the  true  sexes  upon  cottonwood  in 
Colorado.^ 

Eggs 

Eggs  deposited  by  the  sexual  females  remain  in  the  crevices  of 
the  bark  until  the  following  spring,  without  change.  By  April  15, 
many  of  the  eggs  were  turning  darker  in  color  and  showed  the  eyes  and 
a  dark  spot  in  the  abdomen  of  the  embryo.  Hatching  was  first  observed 
out  of  doors  at  Bozeman,  May  3.  The  shell  split  near  the  head  and  by 
contractions  of  the  body  the  young  louse  slowly  forced  its  way  out  of 
the  shell. 

Stem    Mother — Fundatrix   of   European   Writers 

The  young  lice  hatching  from  the  eggs  crawl  up  the  trees  and  cluster 
upon  the  expanding  buds.  As  soon  as  the  leaves  imfold,  feeding  begins, 
generally  on  the  upper  side  of  the  leaves  in  the  angle  between  the  mid- 
rib and  the  first  or  second  vein.  The  resulting  gall  first  starts  as  a  de- 
pression at  the  point  of  attack,  which  gradually  deepens  and  is  finally 
closed  from  above  by  the  growth  of  the  leaf.  The  opening  is  a  narrow 
slit  or  furrow  parallel  with  the  mid-rib  or  one  of  the  large  veins  and 
scarcely  noticeable  from  above.  There  is  a  high  mortality  among  the 
immature  stem-mothers.  Out  of  thirty  lice  that  were  observed  to 
start  the  formation  of  galls,  only  four  lived  to  reach  maturity. 

Stem-mothers  were  first  observed  giving  birth  to  young  on  the  first 
day  of  June.  The  greatest  number  of  young  known  to  be  borne  by  a 
single  stem-mother  was  172,  while  the  average  was  about  75. 

Winged  Summer  Migrants — Fundatrigenia  of  European  Writers 

All  of  the  progeny  of  the  stem-mothers  developed  wing  pads  and  by 
June  20,  some  had  acquired  icings  and  were  leaving  the  galls.  By 
July  20,  90  per  cent  of  the  galls  were  deserted. 

On  July  3,  a  Pemphigus  having  all  the  structural  charact<»ristics  of 
the  winged  individuals  in  the  galls  was  observed  on  the  leaves  of  Cheno- 
podiuni.  giving  birth  to  young.    The  young  at  birth  were  enveloped  in  a 

'  Page  24,  Twenty-fourth  Annual  Report  of  the  Colorado  Experiment  Station. 
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membrane,  but  soon  freed  themselves  and  after  wandering  about  on 
the  leaf  for  a  moment  or  two  started  down  the  leaf  stalk  and  continued 
to  the  ground.  This  deposition  of  young  upon  Ch^nopodium  was  ob- 
served many  times  during  the  next  two  weeks  and  in  every  case  the 
young  lice  proceeded  directly  to  the  ground. 

On  July  5,  250  plants  of  Chenopodium  album  were  dug  and  their 
roots  carefully  examined  for  Pemphigus  b€t4B  colonies.  Plants  were 
examined  on  many  parts  of  the  college  grounds,  only  one  or  two  l>eing 
dug  in  each  locaHty.  Sixty-five  plants  were  found  to  be  infested  with 
colonies  of  Pemphigus  betw  made  up  for  the  most  part  of  very  young 
lice.  They  were  on  fine  rootlets  that  lay  close  to  the  surface  of  the 
ground  and  in  most  cases  the  ground  was  cracked  so  that  they  had  easy 
access  to  the  roots  if  they  descended  from  the  leaves.  On  August  5, 
a  similar  search  was  made  and  out  of  the  same  number  of  plants  ex- 
amined in  the  same  localities,  151  colonies  were  found. 

This,  together  with  the  fact  that  Pemphigus  beta  seldom  becomes 
abundant  in  the  beetfields  before  the  middle  of  July,  has  led  us  to  be- 
lieve that  the  principal  source  of  infestation  is  the  summer  migrants, 
from  the  Cottonwood  galls. 

Fifty  migrants  confined  singly  in  glass  tul)es  gave  birth  to  a  total  of 
480  young  or  9.6  each.  The  greatest  numl>er  produced  by  any  one 
indiviilual  was  10.  Young  bom  to  these  migrants  were  placed  upon 
sprouting  sugar  l)eet  .*HM»d  in  germination  cups;  they  began  to  feed  im- 
mediately upon  the  fine  rooth^ts.  Others  were  phiceil  U|>on  the  roots 
of  the  sugar  beet  plants  growing  in  pots  and  in  time  develope<l  into 
t>7)ical  Pemphigus  betw  colonit»s  of  wingless  viviparous  females.  To 
avoid  any  chances  of  error,  the  r(M>ts  of  bei»t  plants  used  in  the  experi- 
ments were  dipped  in  ''Black  Leaf  40"  and  the  soil  u.*'eil  was  carefully 
examined  to  see  that  it  containe<l  no  root  lice  other  than  the  young  of 
the  summer  migrants. 

The  summer  migrants,  while  resembling  the  fall  migrants  in  general 
appearance,  differ  ver>'  materially  in  structure,  a  fact  wliirh  s<K»ms  to 
have  b(H?n  overlooked  by  most  American  workers  in  writing  up  other 
species  in  this  group,  but  which  has  lHH»n  <^pecially  notetl  by  Tullgren, 
a  Swedish  writer.*  The  two  principal  difference's  in  this  sjmhmi's  are 
in  the  numl>er  of  sensoria  on  the  antenme  and  the  absence  or  prt*s(»nce 
of  wax  glands  on  the  thorax.  In  the  fall  migrants  the  arrangenient  of 
the  larger  sensoria  is  as  follows:  III  4  9;  IV  2-3;  V  0:  VI  0.     In  the 
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summer  migrant  the  arrangement  is  as  follows:  III  6-10;  IV  2-3; 
V  2-5;  VI  1-4.  In  the  fall  migrant  paired  wax  glands  are  found  upon 
the  pro-,meso-and  meta-notum,  while  in  the  summer  migrants  none  are 
found  upon  any  of  the  thoracic  segments.  According  to  the  keys  and 
descriptions  of  American  writers  these  diflferences  would  surely  place 
the  fall  and  summer  migrants  in  two  distinct  species  and  I  believe  that 
the  summer  migrant  will  prove  to  be  an  already  described  species, 
possibly  Pemphigus  popidicaulis  Fitch.  Further  study  is  needed  be- 
fore this  point  is  decided. 

Summary 

Wingless  viviparous  females  are  found  in  the  ground  the  year  around 
upon  the  roots  of  beets,  weeds  and  grasses. 

In  the  fall  winged  individuals  are  produced  which  fly  to  cottonwood 
trees  and  deposit  the  true  sexes. 

The  sexes  mate  and  the  female  deposits  a  single  winter  egg  in  the 
crevices  of  cottonwood  bark. 

The  following  spring  the  young  louse  hatching  from  the  egg  ascends 
the  tree,  forms  a  gall,  in  which  a  single  generation  of  lice  is  produced, 
all  of  which  are  winged  and  become  the  summer  migrants. 

The  summer  migrants  fly  to  beets,  weeds,  and  grasses  and  upon  the 
leaves  of  such  plants  give  birth  to  young  which  decend  to  the  roots 
and  start  new  colonies  of  winged  viviparous  females. 


THE  SAN  JOS^  SCALE  IN  NOVA  SCOTIA 

By  Robert  Matheson 

Nova  Scotia  is  the  most  easterly  province  of  the  Dominion  of  Canada, 
situated  between  43°  30'  and  47**  north  latitude.  It  is  almost  com- 
pletely surrounded  by  water,  being  connected  to  the  mainland  by  a 
narrow  strip  of  land  only  twelve  miles  wide.  It  is  also  deeply  cleft 
by  many  bays  and  harbors  so  that  no  place  is  more  than  a  compara- 
tively short  distance  from  the  coast.  It  has  an  area  of  20,500  square 
miles,  a  considerable  portion  of  which  is  not  well  suited  to  agriculture. 
The  northwestern  portion  of  the  province  lies  in  the  transition  zone 
while  the  remainder  has  been  placed  in  the  Canadian  zone.  I  do  not 
think  this  represents  in  all  cases  the  true  distribution  of  the  faunal 
zones  of  the  province  but  this  is  due  to  our  lack  of  knowledge  of  the 
local  fauna.  The  section  from  Windsor  to  Digby  lying  between  the 
north  and  south  mountains  forms  the  main  fruit  section  and  is  spoken 
of  as  the  'fruit  belt."  Here  apples,  plums,  cherries  and  pears  are 
grown  extensively  while  peaches  and  grapes  do  fairly  well  in  certain 
.^sections  though  not  grown  commercially  to  any  extent.     Small  fruits 
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are  also  Ki'own  and  this  branch  of  the  fruit  industry  is  gradually  being 
develo|MHl  with  the  increase  of  market  facilities.  Other  sections  of  the 
province,  particularly  the  numerous  river  valleys  on  the  south  and 
north,  are  well  suited  to  the  growing  of  apples,  plums,  cherries  and 
small  fruits.  Fruit  growing  i^  l>eing  generously  aided  by  the  govern- 
ment through  the  establishment  of  numerous  model  orchards,  scat- 
tered one  or  more  in  nearly  every  county  outside  the  recognized  fruit 
belt.  Over  thirty-five  of  these  are  now  established  and  it  is  hoped  that 
encouraging  results  may  be  obtained  within  the  next  few  years. 

Many,  in  fact  most,  of  the  orchards  throughout  the  fruit  belt,  more 
commonly  known  as  the  Annapolis  Valley,  consist  of  large,  thrifty 
trees  which  have  been  in  bearing  for  many  years.  Irately  through 
the  stimulus  of  large  crops  and  good  prices  extensive  plantings  have 
been  made  and  it  will  not  be  long  before  the  fruit  crop  will  have  doubled 
and  trel)le<l.  The  production  of  apples  is  usually  over  1,000,000  bar- 
rels per  year  while  in  1911  an  exceptionally  good  year,  over  1,500,000 
barrels  were  ex|)orted.  Many  of  the  progressive  fruit  growers  predict 
a  5,00().(KK)  barrel  export  crop  within  the  next  five  years.  This  fruit 
l)elt  has  always  l)een  free  from  some  of  the  worst  fruit  pests  and  up  to 
within  the  last  two  years  it  was  claimed  that  the  province  was  entirely 
(rev  from  San  Jos^  scale.  The  dis<*overy  of  this  dangerous  orchard 
pest  by  Mr.  ( leorge  E.  Sanders  in  the  spring  of  191 1  arousinl  widespread 
interest  and  misgivings  as  to  the  future  of  the  fruit  industr>'.  Living 
scale  was  found  on  nurser>'  stock  plant (mI  the  preceding  year  proving 
that  this  M'ale  could  survive  the  winters  in  Nova  Scotia. 

There  has  Iwen  c<msi<lerable  discussion  as  to  the  northern  limits  of 
San  Jos^»  scale.  However,  this  dangerous  fruit  insect  is  gradually 
moving  northward,  particularly  in  Ontario  and  New  York,  where  it  is 
now  working  slowly  into  the  transition  zone.  Proft^ssor  Caesar, 
provincial  entomologist  of  Ontario,  informs  me  that  it  has  not  yet 
l)ecome  establishe<l  in  Ontario  beyond  the  northern  limit  of  the  upper 
austral  zone  as  lai<l  down  by  C.  H.  Merriam,  and  he  thinks  it  will  not 
thrive  lu^yond  this.  The  fruit  Mi  in  Nova  Scotia  is  at  prest»nt  en- 
tirely in  the  transition  zone  but  further  faunal  studies  may  change 
this  ami  I  think  it  will.  For  the  pa.»*t  nim*  years  the  average  of  the 
minimum  temperatures  for  the  most  northerly  |)oint  of  this  fruit  In^lt 
(Wimlsor)  is—  11.5°  while  the  low<'st  t4»m|MTature  during  the  sanie  time 
is—  1S°.  The  average  maximum  temjMTature  for  the  .**ainr  |H>rio<l  is 
\H).y,  tlu'  highest  tem|H»rature  being  9tr.  A  few  mih»s  further  west  at 
Wolfvillr,  N.  S.,  the  average  niininuim  temperature  covering  a  periml 
i>f  eight  years  is  — 9.2°.  the  lowe>t  l^eing—  14°.  TIm'  average  maximum 
temperature  is  about  the  >ame  a>  for  \Vindsi>r. 

In  Nova  Scotia  the  scale  hassurvivi»»l  the  winters  but  at  pres4*nt  there 
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is  no  data  regarding  the  winter  mortality.  Experiments  have  been 
started  at  Truro,  N.  S.,  on  the  effects  of  climatic  conditions  on  this 
scale  but  no  results  are  as  yet  available.  During  the  past  summer 
scale-infested  trees  were  under  constant  observation  and  the  number 
of  generations  up  to  the  first  of  October  was  carefully  observed.  The 
first  adult  male  was  taken  in  our  outdoor  breeding  cage,  which  consisted 
of  four  partially  infested  young  apple  trees  enclosed  in  wire  netting 
so  as  to  prevent  distribution,  on  June  23.  The  spring  was  cold  and 
backward  but  the  female  scales  were  growing  rapidly  and  many  male 
pupse  were  ready  to  transform.  On  July  26  the  first  living  young  were 
observed  and  within  the  next  ten  days  many  of  the  young  lice  could 
be  seen  crawling  over  the  trees  and  settling  down.  The  weather 
during  the  latter  part  of  June  was  very  cold,  a  severe  frost  on  the  22d 
having  destroyed  many  tender  plants  and  here  and  there  young  potato 
plants.  The  first  generation  were  hatching  in  abundance  about 
August  7.  The  trees  were  now  becoming  well  covered  with  the  matur- 
ing scales.  On  August  22  we  had  another  sharp  frost  killing  such 
plants  as  tomatoes,  squash,  cucumber,  com,  and  in  some  places  black- 
ening fields  of  maturing  potatoes.  However,  the  scale  seemed  to 
thrive  and  the  second  generation  began  moving  about  September  3  and 
continued  abundantly  for  the  next  four  weeks.  On  October  12  young 
lice  were  still  hatching  but  whether  this  was  the  last  of  the  second 
generation  or  beginning  of  the  third  I  could  not  determine.  How- 
ever, the  season  of  1913  was  an  exceptionally  cool  and  backward  one 
in  Nova  Scotia,  a  similar  one  not  having  been  experienced  for  many 
years  previously.  The  spring  was  late  and  cold  while  severe  frosts 
occurred  late  in  June  and  rather  early  in  August,  a  condition  seldom 
occurring.  Yet  despite  this  there  were  two  full  generations  of  the 
San  Jos^  scale  and  I  feel  that  under  normal  conditions  there  will  always 
be  at  least  a  partial  third  generation.  As  to  whether  the  majority  of 
the  scale  will  winter  or  not  is  yet  to  be  learned.  The  minimum  tem- 
perature at  Truro,  N.  S.,  rarely  goes  to— 25°  F.  though  during  the 
winter  of  1912-1913  the  lowest  recorded  was- 27°  F. 

Following  the  discovery  of  living  San  Jos6  scale,  active  measures 
were  at  once  taken  by  M.  Gumming,  Secretary  for  Agriculture.  For- 
tunately an  insect  pest  law,  drawn  in  broa^  terms,  had  been  enacted 
in  1911  and  under  its  provisions  a  thorough  inspection  of  all  nursery 
stock  imported  during  the  years  1910,  1911  and  1912  was  begun. 
Lists  of  consignees  were  obtained  from  nearly  all  the  nursery  firms  that 
had  (lone  business  in  the  province.  These  lists  furnished  a  basis  for 
the  work.  Mr.  George  E.  Sanders,  of  the  Dominion  Entomological 
Staff,  took  charge  of  the  work  and  pushed  it  energetically.  The 
results  of  this  work  are  shown  in  the  following  pages. 
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It  is  not  the  purpose  of  this  paper  to  outline  the  regulations  that 
have  since  been  pa^^sed  governing  the  admission  of  nursery  stock  into 
the  province.  Suffice  it  to  say  they  are  quite  adequate  to  keep  out 
all  infested  stock  if  properly  enforced.     Dimng  the  spring  of  1913  the 


writer  detcrminctl  to  inaugurate  a  thorough  ins|H»ction  of  the  entire 
fniit  Ih'H.  It  was  dcteniiincd  to  pursue  the  |K)licy  of  the  proc(Mling 
yrar,  t<»  d<'strov  all  infested  trees  and  if  i>ossihle  to  externiinate  the 
scah*.     I  f<«l  the  results  have  justified  the  expenditure  and  it  would 
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seem  that  it  is  now  possible  to  completely  eradicate  this  pest  or  keep 
it  so  in  check  that  there  will  be  no  danger  of  the  old  orchards  becoming 
infested.  The  plan  pursued  was  to  have  inspectors  visit  every  farm- 
house and  garden  throughout  the  district  shown  in  cross  lines  on  the 
map  in  Fig.  9.  This  actual  field  work  was  in  charge  of  Mr.  H.  G. 
Payne  and  under  him  were  eight  competent  inspectors.  The  inspect- 
ors worked  in  pairs  and  every  inch  of  ground  was  carefully  gone  over. 
They  were  required  to  give  information  on  the  following  points,  the 
accuracy  of  these  answers  depending  largely  on  the  ability  of  the 
inspectors: 

Name,  address,  origin  of  stock;  trees  destroyed,  1910,  1911,  1912, 
1913;  number  inspected;  acres  in  orchard;  spraying,  cultivation,  and 
condition  and  general  remarks. 

As  they  knew  the  country  thoroughly  and  were  all  acquainted  with 
local  conditions  the  results  may  be  considered  as  fairly  accurate.  We 
found  the  people  only  too  willing  to  aid  us,  and  no  particular  difficulty 
in  securing  the  information  required  was  met  with. 

Results  of  the  In.**pection  Work 

1912  1913 

Xumhor  of  proportios  insj)ort(Hl 1,758  5,042 

Number  of  trees  inHi)ecUKl (estimate)      1,70,000  166,000  (actual 

count) 

Number  of  projx^rties  infested  (including  dead  scale) . .             793  123 

Numb<»r  of  trees  of  1910  planting  destroyed 7  0 

Number  of  trees  of  191 1  planting  destroyed 339  (> 

Numlwr  of  trees  of  1912  planting  destroyed 377  45 

Numb<'r  of  trees  of  1913  planting  destroyed <> 

Total  number  of  tret^s  destroyed '.  -. 723  5t) 

A  comparison  of  the  results  of  the  two  seasons'  work  shows  gratifying 
results  especially  when  one  considers  that  during  1913  a  nmch  larger 
area  was  inspected  and  many  more  trees  were  carefully  gone  over. 
This  also  included  the  entire  1913  planting.  The  results  of  another 
year's  work  may  actually  demonstrate  the  practical  eradication  of 
San  Jose  scale  from  this  restricted  fruit  belt. 

In  order  to  secure  data  for  future  recommendations  I  had  the  in- 
spectors obtain  as  accurate  answers  to  the  other  questions  as  possible. 
As  I  know  of  no  other  similar  survey  of  a  district  which  has  been  pro- 
ducinj^  fruit  for  over  100  years  I  here  offer  these  results  which  may 
prove  of  interest  to  many  entomologists. 

Totiil  number  of  proixTties  insjKKJted 5,042 

Total  acreage*  (approximate)  in  orchards 31.20.1 

NumlxT  of  fruit  growers  who  spray  at  least  once  (we  did  not  request  the 

number  of  sprayings) 2,378 

11 
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Number  of  fruit  KToweru  who  do  not  spray 2,664 

Percrntago  of  fniit  gjowers  who  spray 47 . 3 

AcreHRe  of  orchards  sprayed  at  least  once 23,31 1  • 

Acreai^p  of  orchanls  nM  sprayed 7,895 

Perrentage  of  orchard  area  sprayed 74 . 7 

This  (lata  is  tor  the  whole  district  shown  in  cross  lines  in  Fig.  9. 
It  iray  further  be  remarked  that  the  inspectors  were  careful  in  scniur- 
in^  acreage  and  all  areas  down  to  one  eighth  or  one  sixteenth  or  even 
smaller  fractions  of  an  acre  were  included.  Furthermore,  all  the 
men  had  had  careful  training  in  estimating  areas  so  that  the  results 
n?ay  be  taken  as  fairly  accurate,  much  more  so  than  the  best  of  census 
returns.  In  regard  to  the  results  as  to  spraying  our  men  had  to  be 
careful  in  questioning  property  owners  as  there  had  l)een  considerable 
agitation  for  an  out  and  out  compulsory  spray  law,  compelling  every 
one  to  spray  according  to  a  more  or  less  fixed  schedule.  The  inspectora 
took  careful  note  of  the  condition  of  the  trees  and  also  looked  around 
carefully  for  signs  of  spray  outfits  or  spray  materials  before  venturing 
to  inquire  too  closely, — so  these  results  may  be  looked  upon  as  accur- 
ate as  can  he  obtained. 

Further,  this  fruit  belt  is  divided  into  counties  as  sho^-n  on  the 
accompanying  nmp.  Kings  County  has  always  proclaimed  itself  as 
the  nuK^it  ujvto-ilatc  fruit  section,  so  with  considerable  clerical  labor  I 
had  the  results  tabulated  as  to  rounties  and  this  will  undoubtedly 
prove  of  interest  as  showing  what  may  be  done  by  progressive  fruit 
growers  in  a  particular  district  or  county. 

(ounticH  Hants  Kinfcs  Annafxilis  Digby 

Number  of  tn»«"H  insjxH-t^l 10,704  102,11»5  52,117  SIS 

NunilNT  of  tnvH  (l<>stn>yc<l    15  30  5  0 

NunilxT  of  pn»[M»rtics  in»|)ected 5;i2  2,735  1,631  144 

NunilNT  of  fniit  ic^^iwen*  who  spniy 117  1,729  525  7 

NunilxT  of  fruit  KHiwcrn  who  do  rio<  spray  415  1,006  1.106  137 

Percentage  that  spray 21  9  63. 1  32  2  4  8 

Total  avoragf'  in  orchanls 2.372  20,4:«  S.118  281 

Acn^ago  Kprayctl  at  least  oncf 1,015  17,6521  4,601  41 J 

Acnag.'  ni»t  spniyf*!  at  all 1.357  2,782i  3,517  2:^9 J 

PenvntaK*' •'*pray<'<l 43  861  *^A  l^i 

In  examining  these  tables  cme  must  not  forget  that  the  numl)er  of 
trtTs  inspected  only  covers  thos<»  trees  planted  in  1910,  1911,  1912.  and 
1913.  It  will  readily  be  set»n  fnmi  c(msulting  and  comparing  these 
ta!)l«»s  that  it  i>  the  Miialler  orrhardists  that  usually  <lo  not  spray, 
though  thi--  is  by  no  nirans  always  the  <'a>e.  Th«».M'  small  orchards 
scattered  all  over  the  di'^triet  furni.*ih  ideal  brivding  grounds  and 
center>  for  di>persal  «)f  injurious  inwM'ts  or  fungous  disease**.  There 
has  betii  «oii^i«hra!>le  agitation  for  a  general  rompulMiry  spray  law 
but  whether  it  would  work  out  .•*uec4^sfullv  in  such  a  district  is  rather 
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doubtful  as  at  present  there  are  a  goodly  number  of  people  who  are 
opposed  to  spraying  in  any  form. 


A  NATURAL  ENEMY  OF  THE  ARGENTINE  ANT 

By  WiLMON  Newell,  College  Stalion,  Texas 

The  phenomenal  abimdance  of  Iridomyrmex  humilis  in  the  southern 
parts  of  Louisiana  and  Mississippi  is  doubtless  explained  by  the  absence 
of  both  parasites  and  predaceous  enemies.  During  the  ten  years  in 
which  this  ant  has  been  under  almost  constant  observation  no  enemies 
of  importance  have  been  observed  until  recently. 

During  September  last  Mr.  R.  S.  Moore,  an  extensive  orange 
grower  in  the  Louisiana  citrus-growing  section,  sent  to  the  writer 
specim.ens  of  an  ant  which  he  had  foimd  very  active  in  raiding  the 
colonies  of  Iridomyrmex  humilis,  destroying  adults  and  carrying  oflf 
the  lary«  and  pup«  of  the  latter.  The  specimens  were  thought  to  be 
one  of  the  legionary  ants,  Eciton  (Acamatus)  schmitti  Emmery,  and  this 
was  subsequently  confirmed  by  Dr.  \V.  M.  Wheeler  upon  examination 
of  specimens. 

Mr.  Moore  is,  fortunately,  a  very  close  observer  and  is  not  without, 
considerable  reputation  locally  on  account  of  his  intimate  knowledge 
of  all  the  common  injurious  insects  of  the  orange  groves.  During 
the  past  year  Mr.  Moore  has  frequently  observed  the  Ecitons  in  their 
foraging  expeditions  and  gives  a  graphic  account  of  the  thorough  man- 
ner in  which  their  pillaging  colonies  destroy  practically  all  the  individ- 
uals of  /.  humilis  in  the  territory  which  they  raid.  In  fact,  in  some 
of  the  orange  groves  which  were  formierly  threatened  with  complete 
destruction 'on  account  of  the  great  abimdance  and  activities  of  humilis, 
and  which  have  been  favored  with  several  visits  of  the  Ecitons,  hardly 
a  specimen  of  the  former  species  can  now  be  found. 

The  territory  in  which  the  Ecitons  have  thus  been  active  is  upon  the 
west  bank  of  the  Mississippi  River  below  New  Orleans,  where  the  only 
arable  land  is  a  narrow  strip  just  within  the  levee.  The  entire  territory 
is  practically  surrounded  by  water,  the  river  being  on  the  east  side  and 
a  constant  succession  of  swamps  and  bayous  occurring  on  the  west 
from  opposite  New  Orleans  to  Barataria  Bay  on  the  Gulf  of  Mexico. 
It  seems  hardly  probable  that  the  migrator}^  Ecitons  will  be  able  to 
leave  this  area  on  account  of  the  water  barriers.  One  is,  at  the  same 
time,  forced  to  the  conclusion  that  the  species  has  been  established 
there  for  many  years  past  and  that  it  is  increasing  in  numbers  on 
account  of  the  great  abundance  of  the  Argentine  ant.  It  is  also  in- 
teresting to  note  that  this,  the  first  important  enemy  of  the  Argentine 
ant  to  be  discovered,  is  a  native  form  operating  against  an  introduced 
species  belonging  to  the  same  family  as  itself. 
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A  NEW  COTTON  SCALE  FROM  PANAMA 

By  T.    D.   A.    COCKERELL 

A  fow  weeks  ago  Mr.  E.  Bethel  of  Denver  kindly  forwarded  to  nie 
some  Cocoidae  collected  in  the  Panama  Canal  Zone  by  Mr.  James  Zetek. 
One  of  the  species  was  seen  at  once  to  be  a  new  Icerya;  and  as  this  genus 
is  of  more  than  ordinary  interest,  both  from  the  economic  and  purely 
scientific  points  of  view,  the  insect  is  described  herewith. 

Icerya  zeteki  n.  sp. 
On  stems  of  an  undetermined  plant,  having  dark  red  color  exter- 
nally and  nmch  white  pith  within. 

Fi'imiU.  Oval,  about  4 J  ram.  loiig,  doni«»ly  coverwi  with  whilr  c<>tt(»iiy  tuft»i' 
sliglitly  htuiiK'd  with  x-cllow;  an  elongated  central  mara  of  white  wax  w  Hurrounded  by 
a  clianni'l  or  depreMnion,  except  anteriorly,  and  thiH  in  maiidned  by  a  Herien  of  low 
quadnite  tiiftH,  alxmt  nexTn  on  each  side,  separatiKl  fnim  each  other  only  by  slight 
depn'hsioiw;  outHide  of  thcHC,  not  separated  by  any  inter\'al,  al^  low  subquailrate  tufts, 
about  10  on  i*iu'\\  side;  in  front  is  a  suberect,  horn-like  but  truncate,  waxy  projection, 
one  fiim.  »)r  mon-  long;  whik»  posteriorly  a  similar  waxy  projection,  but  much  bnger 
(up  to  4  mm.  >  pn)je<'tH  over  tlH*  ovisac,  from  which  it  is  quite  fn'e.  ( )vii«ac  3-^  J  mm. 
long,  v<Ty  strongly  flute«l,  white  sufTused  with  pink.  No  glassy  fikunents.  I>egs 
and  anteniue  piceous.  TIm'  nM*ainin'm(>nts  of  k*gs  an<i  antenna*  are  in  microns. 
Anterior  logs:  femur  with  trochanter,  MO;  tibia  512;  tarsus  with  cUw  272.  Antennic 
U-jointed.  thini  joint  hmger  than  broad,  fourth  broader  timn  long.  Jf»int«4  measur- 
ing H..  so  i2»  <M',,  US  )  104.  (4.)  72.  (.').)  tM.  m  to  10)  each  HO.  (11.)  ItM). 

Ijitrm  light  ni**plM'rr>'  cok>r:  an  teniue  t>-jointed.  th<»  joints  ns'iwuring  (1  to  .'>  leach 
alMiut  .V).  ft).)  HiO;  hiHt  joint  <»r  club  with  no  swelling  at  basf*;  long(*Ht  bristk*H  on 
anteniui-  uU>ut  XU)  /i;  thnn*  pairs  of  kmg  straight  bristk>s  on  each  side  of  caudal  end. 
the  longt'^t  I'Mii)  fi  long  (the  ImmIv  of  the  lar\'a  b(*ing  only  abrmt  750):  anterior  to  tls^se 
an'  two  \'ery  long  curled  brintk^s.  tlwn  thrtM»  short'T  curk»d  on<»s,  tls'n  much  shorter 
straight   (»mH. 

CIomIv  alli«'<l  to  Icerya  hratfiliensis  Hempt*l.  hut  with  the  anterior 
and  |)ostmor  wa.xy  pnM't»sses  shorter,  and  wholly  without  the  lateral 
posterior  process<»s.  on  <'ach  si<le  of  th«»  lonjc  one,  which  an*  so  conspic- 
uous in  /.  hraftilirnsis.  In  the  larva  of  hrasilitnsis  xhr  posterior 
curh^l  hriMles  of  alnhHiien  an*  not  longer  than  the  antcTJor  on<»s.  Tlie 
ovisiic  <»f  hnisilitnsis  \^  creamy  white,  not  pinkish. 


ACAROLETES  PSEUDOCOCCI  n.  sp. 

By   K    V    Ikit.   Ml^tu;,   \     >" 

Thi*«  intiTe>tinK  miilj^e  was  n^an'd  in  nU3  l»y  Pn>f.  H.  .1.  (inayic 
from  l*s(U(hHOiTii'i  citri  HisM)  collected  l»y  him  in  Sicily.  It  i>  tenta- 
tively n*fernMl  to  the  alnive  named  genus  though  it  s<»ems  to  have  im 
very  clo>e  aflinities  with  A .  iriranychi  KiefF.,  the  generic  t>i)e.     W«»  arc 
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unable  to  refer  it  to  any  described  species,  and  the  form  is  therefore 
characterized  as  new. 

Male.  Length  1.5  mm.  Antenna  probably  as  long  as  the  body,  sparsely  haired 
dark  brown;  14  segments,  the  fifth  with  the  stems,  each  with  a  length  about  twice  the 
diameter ;  terminal  segment  missing.  Palpi ;  first  and  second  segments  short ,  i  rregular, 
the  third  with  a  length  about  four  times  its  diameter,  the  fourth  I  longer  than  the 
third,  the  distal  two  thirds  dilated.  Mesonotum  yellowish  brown.  »Scutellum, 
post-scutellum  and  abdomen  fuscous  yellowish.  Halteres  yellowish  basally,  fus- 
(^ouH  apically.  Coxse  and  femora  basally  yellowish,  the  distal  portion  of  femora, 
tibiie  and  presumably  tarsi,  fuscous  straw.  Genitalia;  basal  clasp  segment  rather 
long,  moderately  stout  and  internally  at  the  basal  angle  with  a  long,  narrowly  triangu- 
lar lobe,  the  latter  slightly  ciu^ed  apically;  terminal  clasp  segment  moderately  long, 
slender;  dorsal  plate  short,  triangular,  emarginate,  the  lobes  broadly  rounded;  ventral 
plate  short,  broad,  narrowly  and  irregularly  rounded;  style  short,  tapering  to  a  nar- 
rowly rounded  apex. 

Female.  Length  1.5  mm.  Antenme  extending  to  the  third  abdominal  segment, 
sparsely  haired,  fuscous  yellowish;  14  segments,  the  fifth  with  a  stem  i  the  length  of 
the  cylindric  basal  enlargement,  which  latter  has  a  length  2|  times  its  diameter; 
terminal  segment  slightly  produced,  with  a  short,  stout  process  apically.  Palpi 
practically  as  in  the  male,  except  that  the  third  and  fourth  segments  appear  to  be 
nearly  equal.  Mesonotum  purplish  brown.  Scutellum  and  post-scutellum  yellowish 
brown;  abdomen  sparsely  haired,  deep  red.  Halteres  yellowish  basally,  fuscous 
apically.  Coxie  and  femora  basally  yellowish,  distal  portion  of  femora,  tibisc  and 
pre.<«uinably  tarsi,  fuscous  straw.  Claws  stout,  strongly  curved,  bidentate,  the  pul- 
villi  as  long  as  the  claw^s.  Ovipositor  short,  obtuse,  the  terminal  lobes  narrowly  oval 
and  8pars(»ly  setose.     T>'pe  Cecid  a2469. 

This  species  presents  a  close  general  resemblance,  both  in  antennal 
and  alar  characters,  to  Arthrocnodax  from  which  it  is  most  easily 
separated  by  the  bidentate  claws.  The  internal  lobe  of  the  basal  clasp 
segment  suggests  a  relationship  to  Coquillettomyia  Felt,  though  there 
is  no  marked  chitinization  of  the  ventral  plate  or  harpes  so  pronounced 
in  this  genus. 

AMMONLA  GAS  AS  A  FUMIGANT 

By  D.  K.  Fink,  Assisiantf  Truck  Crop  and  Slore*i  Prodiicl  Insect  Intestigntions,  liurenu 

of  Entoynology. 

Anunoniii  has  never  been  the  subject  of  experiment  as  a  fumigant 
so  far  as  the  writer  can  learn,  at  least  in  recent  years.  It  first  suggested 
possibilities  in  this  direction  when  through  accident  the  fumes  were 
inhaled.  Its  pro])<Tties  as  a  disinfector  add  to  its  value,  particularly 
when  used  on  food  products. 

Wliile  the  sources  of  ammonia  are  many,  at  the  time  the  experiments 
were  begun  only  one  source  was  found  available,  viz.,  the  ^'concen- 
trated ammonia"  obtained  in  drug  stores,  and  said  to  contain  27  i)er 
cent  of  ammonia  in  solution.  It  is  readily  seen  that  in  the  use  of  this 
form  it  is  necessary  to  handle  practically  three  parts  of  water  every  time 
one  part  of  ammonia  gas  is  desired. 


Digitized  by 


Google 


JOVRNAL  OF  ECONOMIC  ENTOMOLOOY  [Vol.  7 

ExPEHniENT   1 

y  If  1913,  six  quart  bags  containing  cow  peas  previously  sifted 
(lead  weevils  and  having  only  live  weevils  present  were  placed  in 
ligation  box  of  8}  cubic  feet  capacity.    Two  ounces  of  concen- 
1  ammonia  were  used, 
y  2,  the  results  were  as  follows: 


Dead 

Alive 

Per  cent  Killed 

1 

57 

6 

90 

2 

85 

16 

84 

3 

96 

33 

74 

4 

66 

9 

88 

5 

9 

7 

56 

6 

81 

39 

Experiment  2 

67 

r  2,  1913,  six  quart  bags  of  cow  poa«  containing  living  weevils  as 
prt^vious  experiment  were  subjected  to  3  ounces  of  concentrated 
mia  in  the  same  fumigating  Im)x. 
i-  3.  tho  results  were  as  follows: 


I>oad 

Alivo 

Per  cent  Killed 

\ 

42 

0 

100 

•1 

61 

0 

100 

;5 

74 

1 

90 

4 

64 

0 

100 

5 

52 

a 

100 

0 

25 

0 

100 

trr  ex|H»riinentM  wore  undertaken  with  a  50-pound  bag  of  cow  peas 
.  with  3  ounces  of  the  concentratcMl  arnmonia  and  an  exposure  of 
ir>.  gave  from  75  to  85  prr  cent  of  weevils  killcHi. 
►^-rinients  were  tried  with  a  l(K)-pound  bag,  the  amount  of  con- 
itt^l  anmionia  being  increascMl  to  1  ounce  to  the  cubic  foot,  but 
his  amount  failed  to  give  a  high  mortality.  Further  experiments 
jumonia  are  under  way  to  ascertain  its  value  as  a  fumigant  against 
iK»ld  insects  and  stoned  product  iiiM^cts  on  a  large  scale. 

NEW  SPECIES  OF  KERMES  FROM  CONNECTICUT 

liy  <in»   II    Ki\<..  hiurttk*'t.  Mans. 

mt!t  uahhtii,  n.  sp.  .\<lult  fi'inalr  scah*:  (ilobular,  5  mm.  in 
ter»  shiny.  Surf.-UM'.  y«'llowi*ih  !>rowii,  with  four  tninsvers(»  very 
ux>wn  ban(U  on  the  m<'*<on.  and  marble<l  with  brown  somewhat 
r  than  the  g^'nerai  surfarr  color.  Some  of  the  marbliiig^  arc 
Mr.     The  surface  is  aL^o  markod  with  some  dark  brown  dot.s, 
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and  some  specimens  show  a  few  small  pits.     The  coloring  and  markings 
are  extremely  variable,  more  so  than  in  any  other  species  yet  described. 

The  individuals  of  this  species  show  a  marked  tendency  to  cluster 
around  the  forks  of  the  twigs,  whereas  those  of  most  other  species    I 
found  in  Connecticut  occur  sparingly  or  singly. 

On  Quercus  sp.  Portland,  Coim.,  August  12,  1913,  collected  by  Mr. 
B.  H.  Walden  after  whom  I  take  pleasure  in  naming  the  species. 

In  preparing  a  work  on  the  genus  Kermes  in  order  to  give  exact 
geographical  distribution,  I  have  written  to  entomologists  in  every 
state  from  which  Kermes  has  been  recorded.  The  first  response  came 
from  Dr.  W\  E.  Britton  of  New  Haven,  Conn.,  who  sent  me  all  the 
material  in  the  collection  of  the  Agricultural  Experiment  Station. 
This  material  contained  the  species  described  above,  as  well  as  other 
species  which  I  have  identified  as  follows: — 

Kermes  pubescens  Bogue,  on  Quercus  sp..  New  Haven,  Conn.,  August 
20,  1908,  H.  L.  Viereck;  June  27,  1913,  W.  E.  Britton. 

Kermes  kingii  Ckll.,  on  Quercus  sp..  New  Haven,  Conn.,  August  20, 
1908,  H.  L.  Viereck;  August  26,  1913,  Q.  S.  Lovnry,  November  11, 1913, 
B.  H.  Walden. 

Kermes  sassceri  King.  MS.,  on  Quercus  sp.,  Putnam,  Conn.,  April 
17,  1906,  B.  H.  Walden;  New  Haven,  Conn.,  July  26, 1906,  October  12, 
1908,  November  11,  1913,  B.  H.  Walden;  August  26,  1913,  Q.  S.  Lowry; 
Mcriden,  Conn.,  August  27,  1913,  Harry  Johnson. 


CANADA  PROHIBITS  IMPORTATION   OF   NURSERY   STOCK 
THROUGH  THE  MAILS 

By  an  Order-in-Council  of  December  the  4th,  1913,  the  following 
amendments  to  the  Regulations  imder  The  Destructive  Insect  and 
Pest  Act  were  passed: 

In  Regulation  3,  line  14,  the  words  '^Importations  by  mail  shall  be 
subject  to  the  same  Regulations"  were  struck  out  and  the  following 
new  l^egulation,  No.  18,  has  been  passed: 

"IK.  Tho  imiK)rtation  of  all  nur8(»r>'  Htock,  includinf^  froes,  shrubs,  plants,  vines, 
grafts,  8cion<,  cuttings  or  buds  thnmgh  the  mails  in  pn)hibit^d,  exwpting  green-house 
grown  florists'  stork,  cut  flowors,  horbiioeouH  perennials,  and  bedding  plants,  which 
will  l)c  admit t<Ml  prnvidtni  tliat  a  det-ailed  statement  of  the  contents  is  attached  to 

such  parcels.'' 

This  liejj^iilation  is  to  take  effect  on  and  after  the  first  day  of  March, 

C.  GonDON  Hewitt, 

Dominion  Entomologist, 
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Scientific  Notes 

Concerniog  Remedies  for  Chiggen.  While  in  ronvenitition  with  the  Uto  E.  F. 
Ervv'in,  of  the  I>(>i)artmeQt  <if  AgriruUtire,  eonceminK  reineiiieH  for  **chiKW»rrt"  (Troi/i- 
bititum  8pp.)  the  writer  mentioned  the  value  of  rattlo4ind  evi»n  of  the  imttrting  of  many 
pcrsonB  in  dfwtmyinK  the  peMtB  by  traniplinK  them,  lliis  in  printed  in  the  laist  |>ara- 
graph  of  Cirenlar  77,  of  the  Bureau  of  Entomology,  page  0<).  but  when*  the  nubject  i» 
considered  fniiii  th<'  titandiMiint  of  infi*«tation  to  a  limited  tract. 

Mr.  Eni^'in  statetl  that  when  we  have  to  deal  with  a  badly  rhigg(T-inf(*Mted  tract  of, 
say  400  iM*rt»s,  he  t'onsidrnHl  <^attle  ina<le(]uate  and  cite<l  his  own  experience  on  such  a 
tract,  that  after  turning  shi'ep  into  the  field  that  the  chiggera  wen?  d<»Htn>yetl.  Un- 
doubtedly thirt  WJ18  largely  due  to  their  being  trampUxl  to  death,  and  to  the  Hheep 
keeping  the  gratw  more  tightly  cut  than  would  cattle,  but  Mr.  En^'in  alM>  b(*lievGd 
that  the  chigg<>r8  luicrnd  the  limbtt  of  th<'  sheep  and  that  the  oil  in  the  wool  in  ret«pon- 
sible  for  their  demiw. 

Whatever  may  b<*  the  truth,  it  is  obvious  that  t4he<>p  tumtHl  into  large  tracts  of 
infested  land  would  probably  aca>mplish  the  eradication  of  the  mit(*8  mon*  thoroughly 
and  in  a  shorter  spac^  of  time  than  wouUi  |MTha|M  any  other  domestic  aninuils  that 
might  be  empl«>yed  for  the  punx)so  with  the  ixMwible  oception  of  goats. 

F.  H.  Chittkndkn,  S<'.D., 
liurt'ttu  of  EntonniiiygHt  ('.  S.  IfrfMirttnrnt  of  AgricultHrr. 

The  Colorado  Potato  Beetle  Migrating  to  the  Pacific  Coast  Early  writers  on 
the  distribution  of  the  Colorado  jxitato  l)e<»tle  { Ia /^tinotarw  thcrmlinaitn  Say) 
wen'  of  the  opinion  that  this  siN*ci(*H  would  not  \h*  abli'  to  Uronn*  disM^niinattsl  west- 
wanl  of  Cotonuio.  In  later  yrars  ve  have  found  that  many  »*|H'ci«'s  lN*<*<inii'  <lis- 
tribut<'d  from  w«'j<t  to-eaM  :i?«  wi'll  us  fn»n»  mat  to  wet*t.  In  otluT  wonls.  wc  rannot 
lay  doun  "hiird  and  fa^t  nil«»s"  in  n*Kard  to  a  gn-at  many  foniis  f»f  inTMN'T.s.  'Hiih 
niattiT  yMv*  mihiiim-<1  up  by  thi'  writer  in  11K)7.»  **As  u:is  pr«*<lirtiil  yi^ar-*  ago,  thi* 
Hocky  Mount aiii>  have  proviMl  an  inip:uoal>lc  barrii-r  for  thi-*  hixm-ii-^.  anr!  th**  in.'*<»«'t 
luul  not  Imi'Ii  ablf  1<>  mu'h  tin*  raritir  ( 'o:i>t  or  n(*iKlil>*>rin(t  >talr>  wr^t  of  .»*iirh 
barrier."  It  ^a>.  tlii-rrfon  .  a  ron-^idiTabli*  surprisi*  to  n'ri»iv««  **|M'('init'n.H  of  thi?*  lHi*tl(> 
in  Mtntcwhat  rrainiNfl  ciuidition.  o\%inK  to  their  Ixing  tiichtly  ]ir«>^s4*d.  uith  larvie. 
int<i  a  small  lin  1m»\.  'I  he  U'l'th-h  show  no  particular  difffTi'tiee  frt»in  thi'  ivpieal  L. 
tit  It  mlittiiit'i. 

It  rMt'iiis  iu(»re  than  probable  that  thi>  .^iNM-ien  h.'iM  made  it^  \%ay  S4i  far  ue>twanl 
through  the  a^en<  y  of  man  or  by  wluit  l)oetor  Howard  lias  tennnl  a  '  (^omiiiereial 
jump."  ami  it  may  now  Im«  lAjn-eted  anywhere  \M-st  of  the  HiN-ky  Mount :iin*i.  '<iiire 
we  know  nf  It-  nrrurrenre  in  Colorado  s.tMMI  or  nion*  U*i*t  alH»\e  xa-li-vi-l  The 
.-IHM'imi'ii.-  uen  «»btain*d  froni  Si.-ter  M.  \Un**\  Onlernf  St  Henedirt.  i  *olti»n.  \\  :i>liinK- 
ti»n,  uho  kitiilly  furm-lie«l  them  by  r«M|Ui>t. 

V  .  II    i  'nirii  SPIN. 

On  a  Food-habit  of  Alabama  argillacea.  Mr  Cliarle.^  Alkire.  an  «>rr|iardi.>4t  of 
K«*y*'r.  .MimT.il  Cnunty.  \V.  \"a  ,  n-|M»ris  that  th«-  mi»thrt  «ii  Al'tf-amti  »ir.;i//a«f •! 
tiiil  M^rioU"  d:imaui'  tit  late  iif:M-ht>  in  hi^  orehard  in  the  fall  nf  \\i\  1  atid  ateani  nt  P.M'.V 
ill*  ■•tati^  tli:i!  tin-  ninth-  |iunrtun*<l  the  hkin  «►!  the  rii»«-  fruit  attd  fid  nn  ihi-  juirr.  Ui«- 
punetun*  IxiiiK  \*r\  .-mall  uml  not  notin-abli-  until  the  bloom  or  fu//  w.-t^  rublMil 
fn»m  th«-  .-km  'I  hi'  injun-d  fruit  uuuM  Im*  nortnal  in  ap|)tar:ine*'  until  pnki  «1.  whi'ti 
it  wouM  Ih-  fMimd  to  h:ivi-  -nft  .-iMd.-  alMiut  :tn  ineli  in  diameter  -urrnutiiimK  th»'  pum- 
tiin-*      Thi-**'  P  ii«l«n-il  It  unfit  for  psn-kint;  and  --hipping  and  i-M-n  for  Iim-:iI  u-*- 

» Circular  Nf».  s7.  Hun>»u  of  Entomology. 
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The  varieties  injured  were  late  clingps  and  the  extent  of  the  injury  was  as  great  as 
75  per  cent.  Only  comparatively  few  trees  were  affected  for  the  reason  that  not 
many  of  the  late  varieties  were  in  bearing  at  that  time.  There  appears  to  be  no 
doubt  as  to  the  responsibility  of  the  moth  in  question  as  Mr.  Alkirc  states  that  he, 
personally,  has  observed  the  moth  at  work  and  that  several  of  his  workmen  have 
also  seen  it.  He  submitted  samples  of  the  moths,  so  there  is  no.  doubt  as  to  the  iden- 
tity of  the  species. 

Spilogale  feeding  upon  Petch-tree  borer  pupae.  Mr.  Alkire  also  called  attention 
to  the  value  of  the  common  pole-cat  (Spilogale  interruptans)  as  an  insect  destroyer. 
He  states  that  in  worming  peach  trees,  especially  in  August,  he  has  repeatedly  found 
traces  of  this  animal  and  has  seen  where  it  had  removed  the  pupse  of  the  peach-tree 
borer  from  the  soil,  and  that  one  afternoon  he,  with  seveial  workmen,  was  worming 
trees  and  saw  the  pole-cat  going  from  tree  to  tree  and  searching  for  the  pupa;  which 
it  dug  out  and  devoured. 

L.  M.  Peairs,  MorgarUown,  W,  Va. 

Occurrence  of  the  Argentine  Ant  in  Texas.  On  January  5,  1914,  the  writer 
visited  Beaumont,  Texas,  and  found  a  heavy  infestation  by  Iridomyrmex  humilis 
Mayr.  throughout  a  considerable  portion  of  the  business  and  residential  sections  of 
the  city.  The  evidence  of  citizens  interviewed  indicates  that  the  insect  has  been 
established  in  this  locality  for  the  past  five  years  and  the  infestation  is  fully  as  heavy 
as  at  pomts  in  Louisiana  and  Mississippi  which  have  been  infested  for  a  similar 
period. 

The  occurrence  of  the  ant  at  this  point,  on  the  main  line  of  the  Southern  Pacific 
Railway,  confirms  previous  observations  to  the  effect  that  most  rapid  dissemination 
lakes  phicp  along  the  lines  of  hea\'y  railway  tmffic. 

WiLMox  Newell. 
College  Station,  Texas. 
January  7,  WI4. 
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Some  coiitrihutors  fail  to  n»alizo  the  importam^c  of  sending  in 
pajHjrs  promptly  after  the  annual  nie^^ting  or  the  need  of  returning 
pnM)f  without  loHs  of  time.  These  hindrances  have  made  it  impos- 
sible for  the  (»ditjr  to  g<»t  out  this  num)>er  on  time. 

Those  who  were  able  to  attend  the  Atlanta  meeting  found  a  most 
interesting  ))rogram  and  a  larger  attemhmcethan  many  had  anticipated. 
The  pai>ers  covered  a  wid(»  range  of  subjects  and  contained  muchthat 
was  suggestive.  A  notable  contribution  was  the  account  of  the  large 
scale  ccmtrol  of  gnisshopju^rs  in  a  western  state  as  a  result  ofusingthe 
resources  sci(»nce  has  ]>lace<l  at  the  disjxisition  of  man.  It  was  a  prob- 
lem in  organization  and  co()p(»ration  as  well  as  tme  de]7ending  upon 
exact  knowledge  of  methods.  Those  who  ergaged  in  this  practical 
effort,  a  game  in  which  the  resources  of  man,  wen»  pitted  against 
the  multitudes  of  nature  are  to  \h*  ccmgratulated  upon  winning  a  fight 
which  only  a  f(»w  years  ago  would  havt»  lH»<»n  considen»d  nearly  hoi>e- 
h»ss.     It  was  a  most  creditable  triumph  of   mo<lern  science. 

( 'ommittee  re]K)rts  are  ordinarily  di.««posed  of  in  a  few  moments  and, 
ill  many  instances,  we  fear,  ignored  tht»reafter.  This  should  m>t  be 
th<»  fat<'  of  the  n'pnrt  of  the  committre  im  the  Kf!icit»ncy  of  Kntomologi- 
cal  Publicati(»iis.  The  members  have  spent  con.<idera!>le  time  uixm 
thr  ni:itt<'r  :ind  though  tin*  natun*  of  the  probinn  was  such  that  drfinite 
<M)urlu^ions  an*  :d!no>t  impossible,  tht*  data  gathertMl  is  nost  .Miggt»st- 
Wr  and  might  w<ll  be  subjrcttMl  to  further  tt>t  by  «»v«Ty  ir.ember  «)f 
tin*  .M'-sori.itii)!!  as  opj)ortuiiity  ofTrrs.  Thr  pojndar  !»ullrtin.  «'l«nu»n- 
tary  in  natiirr  from  the  i'ntoii:o|ogist '>  virwjoint.  is  \\ir  our  ir.o>t 
geniTally  vahu-d.  parti<'ularly  if  <'oini>n'lu»nsiv<'  and  w«'ll  ilhist rated. 
It  i>  quitr  pos>iblt'  that  further  eon^^idrration  of  tht*  (jui^tion  will 
result  in  mon*  popular  bullrtin>  IxMiig  wi<lc»ly  tlistriluitt^d  ami  a  <are- 
fully  limited  circulation  of  the  more  sjwcial  or  technical  publications. 
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The  latter  are  the  important  issues  from  the  scientific  standpoint  and 
must  ever  form  the  basis  of  any  satisfactory  progress.  Research  work 
must  be  available  though  not  necessarily  in  the  hands  of  everyone. 
Adjustments  in  dissemination  may  be  advisable  as  well  as  in  presen- 
tation. 

Obituary 

EDWIN  ALONZO  POPENOE 

Professor  Edwin  Alonzo  Popenoe,  A.  M.,  for  many  years  pro- 
fessor of  entomology  in  the  Kansas  State  Agricultural  College  at 
Manhattan,  and  entomologist  of  the  Station,  died  in  November,  1913. 

Professor  Popenoe  was  bom  July  1,  1855.  He  was  the  first  professor 
of  entomology  at  the  Kansas  Agricultural  College  and  was  made  ento- 
mologist with  the  establishment  of  the  Station  by  the  Hatch  Act 
in  1887.  For  several  years  the  chairs  in  entomology  and  horticulture 
were  combined,  but  later  were  separated  and  Professor  Popenoe  was 
continued  as  Professor  of  Entomology'.  He  was  a  man  of  quiet  and 
retiring  disposition,  a  great  reader,  and  well  posted  on  many  subjects, 
and  was  loved  by  his  students  and  friends. 

When  he  retired  from  active  teaching,  about  six  years  ago,  he 
purchased  a  fine  farm  five  miles  south  of  Topeka  where  he  raised 
many  flowers,  specializing  in  iris  and  peonies. 

Professor  Popenoe  married  Miss  Flora  Hyde  who  died  in  the  eighties. 
He  afterwards  married  Carrie  Holcomb,  who  with  four  sons,  survive 
him.  Charles  H.,  is  in  the  Bureau  of  Entomology,  Division  of  Truck 
Crops  and  Stored  Product  Investigations;  Hubert  teaches  agricultiu^ 
in  a  Minnesota  school;  Edwin  A.,  Jr.,  manages  the  home  farm;  Willis 
P.  is  still  a  boy  in  school. 

Professor  Popenoe  was  for  many  years  a  member  of  this  Association. 
His  death  was  said  to  be  due  to  a  clot  of  blood  at  the  base  of  the 
brain,  the  result  of  overstraining. 

W.  E.  B. 

ALFRED   GOTTLIEB   HAMMAR 

Alfred  G.  Hammar,  entomological  assistant  of  the  Bureau  of  Ento- 
mology of  the  United  States  Department  of  Agriculture,  was  acci- 
dentally shot  and  instantly  killed,  while  on  a  himting  trip  near  Roswell, 
N.  M.,  October  15,  1913. 

Mr.  Hammar  w^as  born  May  19,  1880,  at  Bromestad,  Sweden.  As 
a  boy  he  was  much  interested  in  natural  histor\'  and  at  the  age  of 
sixteen,  full  of  desire  to  study  first-hand  the  tropical  fauna  of  which 
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he  had  read  marvelous  accounts,  he  went  to  Brazil.  There  he  ob- 
tained employment  in  a  drug  store  in  the  state  of  Sao  Paulo  and  imme- 
diately improved  his  opportimity  to  study  not  only  the  zoolog>%  but 
also  the  botany  of  the  region.  He  quickly  attracte<l  the  attention 
of  prominent  scientific  workers  and,  before  long,  secured  a  position 
with  the  Commissoa  Geografica  e  Geologica  of  Sao  Paulo,  in  the 
division  of  botany  and  meteorology.  He  also  accompani(*d  a  German 
scientific  expedition  on  an  exploring  trip  through  parts  of  Brazil. 

His  interests  had  always  been  along  entomological  lines  ami  he 
showed  so  much  promise  that  his  chief,  Orv'ille  A.  Derby,  advised  him 
to  go  U)  Cornell  to  study  with  Professor  Comstock.  This  he  did, 
arriving  at  Ithaca  in  the  spring  of  1903. 

Though  Mr.  Hammar  was  handicapped  by  the  facts  that  he  knew 
practically  no  English  and  that  he  was  wholly  self-support inf^.  his 
ability  and  zeal  were  such  that  he  completed  his  course  with  honor  in 
the  minimum  period  and  graduated  i^-ith  the  class  of  1907,  taking  the 
B.  S.  A.  degree.  He  was  then  appointcnl  assistant  in  entomolog>'  at 
Cornell,  and,  carr>'ing  on  his  graduate  work  in  the  summer  of  1907 
and  the  following  year,  received  the  degree  of  Master  of  Arts  in  1908. 

In  the  s])ring  of  1908  he  secured  a  position  as  special  field  agent 
with  the  Government  Bureau  of  Enton:olog>'  and  ver>'  soon  was 
regarded  as  one  of  the  most  reliable  and  promising  of  the  young  men 
in  the  service.  He  was  given  a.»^signments  of  increasing  respcmsi!>ility 
and  on  April  1.  1913,  was  advanced  to  the  rank  of  entomological  assist- 
ant. From  March.  1912,  until  the  time  of  his  death  he  was  in  charge 
of  an  important  sul)stati(»n  maintained  in  New  Mexico. 

lie  had  l)ecn  married,  only  two  numths  !)efore  his  th'ath.  to  Miss 
.Marion  Ilornor  of  Parkers!)urg,  W.  Va.  He  and  his  bri<le  were  to 
have  hft  in  a  few  days  to  \\>'\X  her  j)arents  in  West  Virginia  an<l  from 
there  thry  were  t«)  sail  for  Sweden,  his  boyhood  homr. 

Mr.  1  laminar  was  !»y  no  means  a  narrow  .^ipecialist  but  was  broa<Uy 
traine<l  and  interestt'd.  Ib»  was  a  skilled  artist,  and  usetl  rradily 
H'vrn  ditT«Trnt  languages.  While  at  Cornell  hv  was  prominent  in 
student  activitio.  He  w:is  one  of  the  organiz«»rs  and  leading  spirits 
«>f  the  ( 'osniopojilnn  Club  an«l  editor  of  tlu'  first  Cns-mnpoUtnu  Annual. 
He  was  :ilso  active  in  the  organizati<»n  of  the  Agassi/  Club,  a  nieiuber 
of  Sigma  Xi  antl  «»f  tlie  graduate  seientifie  fraternity,  Ciamma  Alj>h:i. 

His  career  as  a  "^Indent  atTordtMl  a  elue  to  the  traits  whieh  were  of 
siK'h  an  aid  to  him  in  all  of  his  subsecpient  work,  and  which  proinisrd 
to  put  him  v«Ty  early  in  tlie  front  ranks  of  entoiii4i|<»gical  wt»rker>. 
Well  trained.  ke<n  and  thorough,  he  pos>esHed  in  adtlition.  the  per- 
^sonal  trait>  whieh  won  the  e*.teem  ainl  confidenr«*  of  all  with  w  hi»m  Im* 
rame  in  contact. 
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This  last  characteristic  is  nowhere  better  shown  than  in  the  history 
of  his  work  in  New  Mexico.  As  stated  by  those  on  the  ground,  '*  Hun- 
dreds of  thousands  of  dollars  had  been  invested  in  apple  orchards  in 
Chaves  County  which,  originally  free  from  all  sorts  of  common  pests, 
contained  every  element  of  promise  to  become  the  greatest  deciduous 
fruit  section  in  irrigated  America.'* 

The  pests  did  not  neglect  their  opportunity,  but  it  is  easy  to  imder- 
stand  that  this  young  man,  sent  to  investigate  pests  whose  existence 
was  not  openly  acknowledged,  was  coldly  received.  The  imputation 
behind  his  detailment  was  resented  and  few  there  were  who  saw  the 
great  importance  of  the  work  which  he  took  up.  Such  a  condition 
demanded  more  than  technical  knowledge — it  called  for  tact  and  a 
winning  personality  that  are  not  easily  found.  As  to  how  fully  Mr. 
Hammar  measured  up  to  the  situation,  let  the  following  quotations 
from  a  memorial  by  the  Roswell  Commercial  Club  speak: 

"It  was  not  until  the  spring  of  1913,  the  present  year,  that  the 
growers  began  to  realize  that  they  had  such  an  asset  in  the  Bureau  of 
Entomology  and  Professor  Hammar.  The  calls  upon  his  time  were 
numberless  and  he  visited  and  advised  in  hundreds  of  orchards.  Usu- 
ally his  advice  was  carefully  followed  and,  wherever  it  was,  the  benefit 
to  the  trees  and  the  fruit  was  positive  and  immediate." 

**This  Club,  making  an  average  from  the  estimates  of  the  various 
growers,  marketing  associations,  and  exchanges,  estimates  the  value 
of  Professor  Hammar's  services  to  the  county  of  Chaves,  alone,  this 
year  to  have  been  not  less  than  a  quarter  of  a  million  dollars.  This 
relates  solely  to  the  increased  quantity  and  improved  value  of  the 
fruit,  and  in  no  sense  to  the  value  of  the  imparted  knowledge,  improved 
condition  of  the  trees,  etc.,  which  can  scarcely  be  estimated." 

Such  was  the  man  who  has  gone  out  from  us.  He  was  an  entomo- 
logical expert,  but  he  was  more.  Wherever  he  went  he  was  beloved 
and  to  the  many  who  knew  him,  his  death  is  felt  as  a  personal  loss. 
It  is  worth  while  for  an  entomologist  to  have  won  from  a  community 
of  energetic,  hustling  business  men  the  closing  paragraph  of  the  letter 
above  quoted: 

"We  will  only  say  that  our  knowledge  of  Mr.  Hammar  was  such 
as  to  impel  the  belief  that  constant  contact  with  the  heart  of  nature 
breeds  a  sublimity  and  yet  a  sweet  simplicity  of  character  tliat  en- 
nobles the  i)rocess  of  government  and  inspires  a  wholesome  reverence 
for  the  works  of  God  and  his  natural  laws." 

Wm.  a.  Riley 
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Ciirrent  Notes 

Conducted  by  the  Af fociate  Editor 

Colonel  W.  C.  Gorgas  has  been  appointed  by  Prenident  Wibon,  8un(oon-in-ohief 
of  the  United  States  Aimy. 

Dr.  C.  Ciordon  Hewitt,  Dominion  Entomologist  of  Canada,  has  boen  elected  a 
corresponding  member  of  the  Zoological  Society  of  Ix)ndon. 

Mr.  C.  H.  Richardson  is  assistant  in  entomology'  at  the  Agricultural  Kxperiment 
Station,  NVw  Brunswick,  N.  J. 

Mr.  G.  n.  HoUister,  superintendent  of  Kcney  Park,  Hartford,  Conn.,  was  recently 
elected  pomologist  of  the  Connecticut  Horticultural  Society. 

Mr.  W.  O.  HoUister,  formerly  entomologist  of  I'arke  Davis  A  Co.,  Detroit,  Mich.» 
is  now  connected  with  the  Davey  Institute  of  'Irre  Surgpr>',  Kent,  Ohio. 

J.  Ilobert  Parker,  assistant  entomokigist  at  the  Montana  Station,  ma<k*  a  short 
visit  at  his  home  in  Windsor,  Ccmn.,  and  at  Amherst,  Mass..  during  No\'eml)er. 

Mr.  A.  .1.  Spangler,  fomMTly  assistant  at  the  University  of  Kansas,  now  holds  A 
similar  iNinition  on  the  staff  of  the  state  entomologist,  St.  Anthony  Park,  Minn. 

Mr.  A.  B.  (iulian,  M.  S.,  fornM^rly  iisnociate  entomologist  of  tlie  Maryland  Afri- 
ciUtural  K\|M'riment  Station,  is  now  ctmnerted  with  tiM*  Bureau  of  Kntomokig>% 
Wasliington,  I).  C 

Mr.  Kvf'H'tt  11.  ON)|)er.  wIh)  gra4iuated  in  th<*  rlasHof  1913.  Massachusetts  Agri- 
cultural  CVilh'gi*.  w  teaching  cnt(»in<»logy  at  th«»  Collegt*  of  Agricultun*  and  Mechanic 
Arts,  at  Ualcigh,  N.  C. 

Pn»f.  \.  L.  Quuiniann*  of  tlir  Bun-au  of  Kntomology  n»ad  a  pa|M*r  on  "Insects 
Injurious  to  .Nuts,"  at  the  nu*<'tinK  of  thr  North«*ni  Nut  (;n)wrrh*  .X.sMociatiim  held 
at  Wtixhitigton,  I).  C,  in  NovenilxT. 

Mr  K  .J.  1-  u*k('.  a  graiiuate  of  iIh*  .Massa4*hus(*tts  Agricultuial  Colk'gi*.  rtassof  1910, 
is  mm  an  iiL<|MM-tor  in  tlw*  IVpartment  of  Kntoni<»logv  of  th«*  ln>ular  (Sovemnient, 
Porto  Mint. 

.Mr  J  .\  IVw.  fomirrly  assistant  in  enton)olog>'  lU  tlw  Agrimltuml  Kx|M*rinient 
Station  :it  .\utmni.  Ala.,  is  now  manager  of  tin*  insert iriiif*  d(*|ieirtm(*nt  of  Van 
Antwerp's  M«"««<I  Mt4»n*,  Mobile,  .Ma. 

I>iTt«>r  K.  IV  1  «'h  gave  tin*  annual  public  aiidn'ss  ln'fon'  ih**  Lntonio logical  .^H'i«*ty 
uf  .VnM»rira  at  .\tlanta,  (la.  Wcdnemlay  cvoninK.  IVcvmlxT  'M,  «in  the  subject  of 
*'(Iall  IllwrtH." 

Mr  (M*4»rui'  \V.  Prekham.  author  of  H*'vcral  publi:.*atinn.<«  on  <4ilitary  w:iS|»H,  mni 
spid«-r^.  «ii»«i  at  Wi>  Iioiim*  in  MiUaukf«>,  Wis..  January  11.  afti-r  a  bii«»f  illnt^ss.  :tgiMi  <W 
y<'ap< 

Oh  Nn\»iiilMr  2**.  VM'.\.  Dr  \V  .1.  Holland  was  flertod  an  hi>iiorar\  ini'riiUT  «»t  the 
|{<iyal  Spani-h  Sw-u'ty  of  Natunil  S-irno'.  to  hll  tls*  va«\Hnry  raUH'd  by  tin-  th-ath  of 
I.onI  .\\«*Mir\ 
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President-Elcct  Theodore  Wirth,  of  the  Society  of  American  Florists  and  Orna- 
mental Horticulturists,  has  appointed  Dr.  \V.  E.  Britton,  New  Haven,  Conn.,  ento- 
mologist of  the  society  for  the  year,  1914. 

Acconling  to  SciencCj  Prof.  F.  V.  Theobald,  vice-principal  and  zoologist  of  the 
Southeastern  Agricultural  College  at  Wye,  Eng.,  has  been  awarded  the  Mary  Kings- 
ley  medal  of  the  Liverpool  School  of  Tropical  Medicine. 

Mr.  Frederick  Maskew,  chief  deputy  quarantine  officer  of  California,  has  been  sent 
to  the  Hawaiian  It^lands  by  the  Federal  Horticultural  Board  to  study  the  Mediter- 
ranean fruit-fly  situation  there. 

At  Oberlin  College  Robert  A.  Budington  has  been  promoted  to  a  professorship, 
and  Dr.  S.  P.  Nichols  to  an  assist^mt  professorship  in  zoology.  Dr.  Charles  G.  Rodgers 
has  also  been  newly  appointed  professor  of  zoology  in  the  institution. 

Messrs.  C.  L.  Marlatt,  W.  D.  Hunter,  W.  A.  Orton,  E.  R.  Sasscer,  and  Perley 
Spaulding,  attended  the  section  meeting  of  horticultural  inspectors  at  Atlanta,  Ga., 
January  1,  1914,  as  representatives  of  the  Federal  Horticultural  Board. 

The  new  biological  building  at  Yale  University  is  now  completed.  It  houses  the 
botanical  and  zoological  departments,  including  entomology.  It  is  a  large  and  well 
appointed  fireproof  building  of  brown-stone. 

Mr.  Ralph  W.  Howe,  a  graduate  of  the  Massachu^tts  Agricultural  College,  class 
of  1913,  is  now  entomological  assistant  at  I>elta  Laboratory,  Tallulah,  La.,  and  is 
engaged  in  studying  the  cottonboll  weevil. 

Prof.  A.  L.  M  jlander  of  the  W&shington  College  and  Station,  who  is  studying  this 
year  at  Harvard  University,  k»ctured  before  the  Brown  University  Chapter  of  Sigma 
Xi  at  Providence,  R.  I.,  November  24  on  ''The  Control  of  Insect  Pests. *' 

It  has  been  reported  that  the  Federal  Horticultural  Board  lias  asked  Congress  to 
appropriate  135,000.00  with  which  to  prevent  the  Mediterranean  fruit  fly  from 
becoming  established  in  the  United  Slates. 

The  following  were  elected  offiwrs  of  \Yw.  Washington  Entomological  Society  at  the 
annual  meeting  December  4,  1913 :  President ,  Dr.  W.  D.  Hunter;  first  vice-president, 
A.  N.  Caudell;  second  vice-president,  E.  R.  Sat  seer;  editor,  W.  D.  Hunter;  correspond- 
ing 8ecn»tar>'-treasurer,  S.  A.  Rohwer;  additional  naembers,  of  the  executive  commit- 
tee. Dr.  L.  O.  Howard,  E.  A.  Schwarz,  August  Busck. 

Colonel  W.  C.  Gorgas,  has  been  elected  an  honorary  fellow  of  the  Royal  Sanitary 
Institute,  Ix)nd(>n.  Colonel  Gorgas  is  chief  sanitary  officer  of  the  Panama  Canal 
Zone,  and  recently  investigated  the  S2\nitar>'  conditions  of  the  port  of  Guayaquil,  with 
the  result  that  that  city  is  to  be  ck»aned  and  a  proper  sanitary  system  instalk*d,  at  an 
appro.ximate  cost  of  $10,000,000. 

Hugh  Glai<gow,  Ph.  D.  (University  of  Illinois)  has  accepted  an  api)ointment  as 
associate  entomologist  at  the  Cieneva  (N.  Y.)  Agricultiu^l  Experiment  Station,  in 
plac<*  of  \\.  .1.  SeluM'ne,  resigned.  He  will  devote  his  attention  principally  to  the 
woo(i-l><>rinj5  in.*HM*ts  attacking  tnM»  fruit.<,  and  to  a  study  of  the  elTects  of  insi^cticides 
on  plant  tis.siirs. 

Fn>ni  a  noXv  in  Sruncc,  we  k'ani  that  an  address  on  "Collecting  Insects  in  the 
Ok<*fenokf  Swamp"  was  given  on  IVcember  2,  1913,  befon*  the  New  York  Entomo- 
logical Soci(»ty  by  Prof.  J.  Cliester  Bradk»y  of  Conn»ll  I'niversity,  who  was  one  of  a 


Digitized  by  CjOOQIC 


160  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  (Vol.  7 

party  to  make  biological  oxplorations  in  thi^  swamp  in  l\)r2,  and  who,  in  company 
\»ith  Trof.  J.  G.  Ncodhnm,  again  \iHitiHl  tho  plao^  in  tho  summer  of  1913.  Okefonoke 
Swamp  U  nituatod  in  8outhpat<tcm  (Georgia. 

Acconling  to  Science ^  ''Capt.  J.  F.  Siler  of  tlio  Medical  Corjw  of  the  United  States 
Army  and  Mr.  A.  U.  Jennings  of  the  Bureau  of  Entomology'  have  recently  returned 
from  the  West  Indies,  where,  in  association  with  Dr.  liouis  W.  Samlx>n  of  the  liondon 
School  of  Tropical  Medicine,  they  ha\'e  been  investigating  pellagra  and  other  tropical 
diseases  in  tlic  interests  of  the  Thompeon-McFadden  Pellagra  Commission  of  the 
New  York  Post-Graduate  Medical  School  and  Hospital.*' 

Mr.  W.  J.  Schoene,  formerly  associate  entomologint  of  the  New  York  Agricultural 
Experiment  Station  at  Geneva,  N.  Y.,  has  l>een  appointed  state  entomok^gist  of 
Virginia  and  entomologist  of  thr« Agricultural  Ex|wriment  Station  at  Hlacksburg. 
He  l)ogan  hin  work  then*  September  1,  1913.  Mr.  W.  J.  Price,  acting  .ntate  entomo- 
logi.st,  ha<(  lK><>n  retained  an  asHociale  and  will  have  charge  (»f  nun«*ry  and  orchard 
ins|N>cti4in. 

l>r.  L.  W.  Samlion.  wlio  sailed  from  Englan<l  in  August,  to  invi'Htigate  pellagra 
in  tlic  West  IndicH,  retumc^l  to  England  in  January,  after  viHiting  the  United 
States.  In  the  courm*  of  his  trip  he  ol)serve<l  many  casf»s  of  tlw  diM*ase,  even 
wlH»n'  it  was  not  previously  known  to  exist.  Dr.  SamUms  in\'<*stigationH  in  South- 
em  and  EiiKtem  Eurofie  lea<i  him  to  believe  that  ficllagra  is  traiismitttHl  through 
the*  bite  of  some  inHi»ct,  proliably  a  fly  of  thi*  gf*nuH  Simidium. 

Mr.  .\rthur  II.  Hosenfeld,  a  fonMgn  nM*ml)er  of  tlie  American  Associaticm  of  Eco- 
nomic Entomologists,  and  en tomok>girit  and  acting  din*rtor  of  the  Tucuman  Agriinil- 
tural  E\|M>rinM'nt  Station  in  tlie  Argi*ntiiM>  Republic,  has  be«»n  nanM'd  by  tlM>  governor <»f 
Tucuman  to  be  a  nn'mlier  of  the  board  to  organizi*  and  administer  th4»  new  university 
of  Tucuman.  Mr.  U<isenfeld  was  aUo  apiwtinted  a  member  of  tlM'  ruli*s  (*ommittee 
of  tlw  University  I^mrd  and  a  nnMnlxT  of  the  KiMwv'vclt  n'c«'ptioii  ('(mimittiH*  «m  tin? 
occiihioii  of  rx-Pn*sid«'nt  H<M».Hevelt*s  visit  to  that  Provinc**. 

I).  L.  Van  Dim*  n*sign4'd  as  entomologist  of  th«*  ex|)crim«'nt  station  of  thi*  Porto 
Uic<>  Sugar  Prwlucers'  Association  at  \\w  end  of  \\w  last  fiscal  \*ear  and  n*tunied  to 
this  r«»uiitry  tt>  n*H'ntiT  tin*  «*mpkiy  of  the  Bureau  of  Entomology'  at  Washington. 
Mr.  Van  Pine  h:is  Imvu  assigru^l  by  I>octor  Ilowanl  tf»  make  a  study  of  malaria  and 
tlw  !nal:iri:i-trnnsmitting  nM»s({uit<M>s  under  th«*  (linTtion  of  Mr.  W.  1).  Hunter.  TIm» 
W(»rk  oil  iimhiria  will  n*latr  particularly  to  thv  effect  c»f  inaluria  on  agriculture  and 
agricultunil  tlevelopiueiit  in  the  Siuth  and  to  tls*  bion<imicM  of  th<'  s|M>ries  of  mos(|ui- 
toi's  nvolved.  Mr.  Van  Dine*:*  iuldn'ss  is  Hun^au  o(  Entoinolngy.  DepartiisMit  of 
Agri«*ultun'.  Washington.  1).  i\ 

At  the  n-rent  annual  nu^-ting  of  tin*  Entoniologieal  Sis'iety  of  AnM'riea.  hehl  tit 
Atlanta.  <  la  .  I>i  «i*nilsT  'M)  and  31.  the  folhiwing  tifhi-ep*  wen*  elerted:  pn'si«l«*nt.  Dr. 
Philip  1*  Calvert;  Philadelphia;  first  vicv-pn-.^nk-nt.  |*n»f.  Jhum-h  <J.  Nii'ilham, 
Ithaea,  N.  Y.;  •^•eund  vin'-pn*M<lent,  Dr.  (.'.  (ionion  Hev%itt.  <  Mtaua.  (*an  ;  neen'tary- 
tn'a*»unT.  Pn»f.  Alexaniler  D.  Maedillivray.  Urbaiia,  111  ;  eveuiivr  riin)niitti*<>, 
Philip  P.CalviTt.  Jans'sG.  N^-^Mlham.  C  (i"nl»>n  Hewitt,  .\l«*xan<l<T  D  Mai-Gillivray, 
HerU-rt  <»-lH.ni.  William  M.  WIm-^^^t.  Venmn  L.  Kellogg.  Nath^m  HankN.  K  P.  Kelt 
and  J.  M.  ,\l«lrieh.  Pn»f.  T.  D.  A.  (VM-ken*ll  w:is  neU-eted  a  nn'mUT  of  \\\v  rom- 
niitti'«'  on  noiiH'nelatun*.  and  Dr.  ('.  (ionion  Hewitt  and  Dr.  William  Banx's  uen* 
«-U*<'led  fellows  of  the  ••oriety. 

Maihtl  Fi4>ruary  28.  1014. 
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President  P.  J.  Parrott:  As  the  vice-presidents  of  the  Associa- 
tion are  not  present  I  will  ask  Dr.  W.  E.  Hinds  to  preside  during  the 
time  the  address  is  being  discussed. 

Chairman  W.  E.  Hinds:  The  first  business  on  the  program  is  the 
discussion  of  the  President's  address,  which  was  delivered  yesterday. 

Mr.  Herbert  Osborn:  I  think  all  the  members  of  the  Association 
appreciate  the  President's  address.  I  presume  we  found  little  in  it  to 
criticise  or  serve  as  a  basis  for  prolonged  discussion.  I  certainly  appre- 
ciate what  the  President  had  to  say  and  believe  that  this  is  a  good  time 
to  express  this  appreciation. 

Mr.  C.  Gordon  Hewitt:  I  would  like  to  add  my  expression  of 
appreciation  for  the  President's  address  as  representing  another  coun- 
try which  is  closely  allied  to  the  United  States  in  its  economic  progress. 
We  in  Canada  owe  ver>'  much  to  the  early  entomological  work  in  the 
States,  although  our  work  began  very  early  and  our  development  has 
been  along  similar  lines  to  those  outlined  in  the  address.  The  early 
efforts  in  Canada  began  in  the  Province  of  Ontario  in  the  same  way  as 
the  early  efforts  in  the  States  began  in  Massachusetts.  I  think  from 
that  \iewpoint  the  development  or  origin  of  economic  work  is  very 
interesting,  especially  as  our  work  l)egan  in  connection  with  the  agri- 
cultural work  of  the  Province. 

Mk.  T.  J.  Headlee:  I  want  to  thank  the  President  for  his  paper. 
I  think  the  information  set  forth  should  be  of  great  help  to  the  younger 
entomologists  and  I  am  glad  that  the  President  saw  fit  to  take  up  this 
.subject  for  his  address. 
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Mr.  George  A.  Dean:  I  wish  to  express  my  appreciation  of  the 
President's  address  and  as  one  of  the  younger  entomologists,  it  is 
certainly  an  inspiration  to  me  to  have  reviewed  the  progress  which  has 
been  made  in  entomology  during  the  past  fifty  years  and,  particularly, 
the*  outline  of  progress  made  within  the  last  few  years.  The  work  has 
now  progressed  to  a  point  where  we  are  reaching  the  farmer  and  he  is 
securing  direct  benefit  from  it. 

Mr.  a.  F.  Conradi:  I  was  interested  in  that  part  of  the  address 
where  the  speaker  referred  to  the  increased  possibilities  for  n»st»arch 
work  since  the  passage  of  the  Adams  Act.  In  South  Carolina  this  has 
resulted  in  preventing  duplication  of  work  and  in  increasing  the  force 
of  men  employed.  The  work  has  been  centralized  under  one  head  so 
that  it  has  l)ecome  more  efficient. 

Chairman  W.  E.  Hinds:  If  there  are  no  other  remarks  I  will 
retire  and  the  regular  program  will  lx»  continued.  Before  doing  so, 
however,  I  wish  to  congratulate  our  President  on  the  address  which  he 
presented. 

President  P.  J.  Parrott:  The  first  papcT  on  the  program  will  be 
pres<»nted  by  Mr.  J.  A.  Dew,  entitled,  Some  Properties  of  Varioun 
forms  of  Arsenate  of  Lead. 

SOME  PROPERTIES  OF  VARIOUS  FORMS  OF  ARSENATE 

OF  LEAD 

J.  A.  Dkw 

Up  to  the  present  time  little  detailed  investigation  of  insi»rtirides 
has  l)4»en  conducted  in  the  Southern  States.  Owing  to  thr  fact  that 
there  are  large  numlK»rs  of  leaf-4»ating  insects  present  the  grrater  part 
of  tJM'  year,  arsenate  of  lead  is  by  far  the  most  widely  used  iiis«*cticide. 
ArsiMiate  of  lead  was  first  used  for  poisoning  leafn'atiiig  in.MTts  in  1S92, 
and  during  the  past  twenty  years  great  manufacturing  int(Tests  have 
develojMMl  to  supply  the  present  day  demand.  Naturally,  with  a 
larg4*  number  of  manufacturers  in  the  field,  there  are  S4»veral  difTerent 
forms  of  arsenate  of  lead  on  the  market,  most  of  whieh  ran  Im-  placed 
in  two  el:i>ses.  viz:  first,  acid,  meta,  or  bi-plumbir  (PhllA-n,)  and 
serond,  neutral,  ortho.  or  tri-plumiiie  (1M)3( As()|Vj):  but  recently 
there  has  apjM'ared  what  is  known  as  iiasie  arsenate  of  lead.  This 
last -mentioned  form  contains  an  exees**  of  the  JKise  and  wa<  put  <»n 
the  inarki't  for  sjM-rial  use  in  humid  areas  where  the  other  fnrni>  iau-»«d 
injury. 

The  j)re>eni  pajMT  is  a  preliminary  re|K)rt  of  the  work  dont*  l»y  tli** 
writer  during:  tin-  j)ast  year  to  dit^Tmine  just  what  forms  nf  ar-<  nat*- 
of  lead  are  the  ino»*l  etTertive  ami  what  eliara«*teri>ties  give  tin    iumi- 


Digitized  by  VjOOQIC 


April,  '141 


DEW:  ARSENATE  OF  LEAD 


163^ 


ticide  its  value.  The  most  important  point  to  be  determined  was 
whether  or  not  the  killing  power  of  arsenates  of  lead  varied 
directly  with  the  percentage  of  AssO^.  In  order  to  get  data  on  foliage 
effect,  time  of  application,  etc.,  at  the  same  time  determining  the 
above  points,  a  peach  orchard  was  selected  which  was  known  to  be 
infested  by  the  plum  .curculio  {Conotrachelus  nenuphar).  The  trees 
selected  were  all  of  the  Mayflower  variety,  five  years  old,  and  stood 
in  a  compact  block,  all  the  trees  being  equally  distant  from  wooded 
areas.  The  spraying  was  done  by  the  writer  with  a  barrel  pump^ 
mist  nozzle  and  under  a  pressure  of  110  pounds.  The  first  application 
was  made  just  as  the  shucks  began  to  slip,  followed  in  thirteen  days 
by  the  second.  Besides  the  arsenate  of  lead  the  second  spray  contained 
self-boiled  lime-sulfur  wash  (8-8-60).  A  period  of  drouth  extended 
over  the  entire  time  covered  by  the  experiment,  April  12 — ^June  1. 
During  April  the  precipitation  was  1.4  inches  (1.9  less  than  normal) 
and  during  May  was  .45  inches  (3.4  less  than  normal).  There  were 
no  washing  rains,  the  total  of  1.8  inches  falling  in  showers  on  eight 
different  days.  The  mean  temperature  during  this  time  was  63.8**F. 
All  the  data  presented  below  is  taken  from  daily  records  made  in 
the  orchard  which  include  the  record  of  the  daily  fall  of  fruit  as  well 
as  of  those  picked  and  placed  on  the  market  June  1.  The  experiments 
were  divided  into  two  series.  The  first  included  thost  plots  sprayed 
with  a  specific  number  of  pounds,  calculated  on  a  dry  basis  of  the 
different  forms  of  arsenate  of  lead,  and  the  second  included  those 
sprayed  with  a  specific  number  of  units  of  AS2O6  derived  from  these 
same  forms.  The  plots  were  made  up  of  from  eight  to  twelve  trees 
and  two  from  each  plot  were  used  as  count  trees.  Below  is  given  a 
table  containing    the  data  obtained  from  the  first  series. 


rABLEI 

Pk)t  No. 

Amt.dr>'A«.tei«l 

Form  of  An.  lead 

VniUofABiO* 

1  Percentace  wonny 

No  peachci  in  count 

^ 

lib. 

basic 

10.09 

1               11.8 

1.0M 

2 

lib. 

DTutral 

25  eo 

i               10.1 

876 

3 

lib. 

Mid 

33.38 

54 

750 

Iff 

No  i.pr»y 

--check 

37.4 

e4« 

Examination  of  these  results  indicates  that  the  killing  power  of 
the  arsenate  of  lead  varies  directly  with  the  percentage  of  AsjOj  that 
it  contains. 

The  second  series  of  the  experiments  was  based  upon  the  application 
of  s[>ccific  units  of  AsjOs  derived  from  different  forms  of  arsenate  of 
lead  and  the  results  are  as  follows: 
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Plot  No. 

Amt.dryAn.leMl 

FonDorAn.leMi' 

rmUofAatO* 

No.pcMb«iBomiat 

3 

1  lb. 

•eid 

33  38 

750 

10 

1  lb. 

add 

83.38 

865 

12 

1  lb. 

•eid 

83  38 

681 

7 

lilbt. 

DCtttral 

37.00 

761 

IS 

lilfa*. 

Dcutrml 

37.00 

496 

15 

lilbt. 

oaitrd 

37.00 

694 

16 

Sotpny 

^rheck 

37  4 

646 

NoTB.— AneiuU«  oi  laid  aa  foosd  oo  the  maitet  vaa  yaed.    AaiOa  calculated  on  dry  baaU. 

From  the  above  table  it  is  readily  seen  that  when  derived  from  the 
neutral  or  acid  arsenate  of  lead,  33  units  of  AssO»  gave  practically 
the  same  control  as  37  units  and  that  an  excess  of  the  units  used  above 
33,  therefore,  does  not  give  a  corresponding  decrease  in  the  percentage 
of  wormy  fruit.  This  indicates  also  that  the  percentage  of  AssOi 
and  not  the  form,  determines  the  killing  power. 

A  different  grouping  of  the  data  already  given  with  the  addition 
of  the  facts  obtained  from  a  plot  (No.  4)  on  which  3}  pounds  of 
basic  arsenate  of  lead  was  used  will  bring  our  two  other  points,  vis.: 
basic  arsenate  of  lead  did  not  become  available  under  the  existing 
climatic  conditions  in  sufficient  degree  to  give  good  control,  and 
second,  an  excessive  increase  of  the  number  of  units  above  33  does 
not  give  a  corresponding  decrease  in  the  percentage  wormy. 

TABLE  III 


PkHNo. 

Amt.  dry  Art.  lead 

KonnorAf«.lead 

ImUorABtOa 

Pcrocntafe  aronny 

3 

1  lb. 

arid 

33  3M 

75» 

10 

1  lb. 

acid 

33  38 

H65 

13 

lib. 

acid 

33  3M 

5M 

13 

11  R». 

neutral 

37  00 

4M 

7 

liRis. 

neutral 

37  00 

761 

H 

lilb.. 

acid 

49  00 

72h 

4 

3|Hi«. 

baMc 

66  00 

10  1 

M5 

16 

Noipray 

-check 

37  4 

M4 

Thr  tubh'  al)ove  comhintMl  with  the  two  previously  givt'ii  indicates 
the  following  facts: 

1.  Tht»  lowest  numlMT  of  unit«  «)f  AsjOi  necessary  to  giv«*  an  <»ffcctivc 
control  of  th**  plum  curculio  is  33  (Plots  13.  7.  S). 

2.  One  iKJund  of  an  acid  arsenate  of  lead  (33'^'   arsenic  oxitlc)  ha.s 
more  killing  i)ower  than  a  |)ound  of  neutral  arsiMiate  of  Icati  iJo'^ 
27V(    arsenic  oxitle),  and  each  more  killing  power    than   1   jiouihl  (»f 
biisic  ars4*nate  of  lead  (20  [[  arst»nic  oxide)  (Plots  I.  2.  3). 

3.  Tiuler  similar  climatic  conditions,  the  killing  power  of  an  arid 
or  a  neutral  ars<»nate  of  lead  deiMMuis  tlirectly  \i\Hm  the  jxTcentage 
of  AsjOi  that  it  contains. 


Digitized  by 


Google 


April,  '14] 


DEW:  ARSENATE  OF  LEAD 


165 


4.  Basic  arsenate  of  lead,  under  the  climatic  conditions  prevailing 
while  the  experiment  was  being  conducted,  became  too  slowly  avail- 
able to  give  good  results  even  when  double  quantities  were  used. 
In  fact  there  was  little  difference  between  the  effect  of  1  pound  and 
31  pounds.     (Plots  1  and  4). 

During  this  series  of  experiments,  in  fact  within  three  days  after 
the  beginning  of  the  examinations,  two  classes  of  fallen  fruits  were 
distinguished,  viz.:  those  normally  shed  (peaches  shed  naturally  by 
reason  of  overproduction,  retaining  the  stem)  and,  second,  those 
abnormally  shed  (peaches  shed  by  reason  of  some  injury,  the  stem 
remaining  on  the  tree).  After  careful  examination  of  the  abnormally 
shed  fruits  they  were  divided  into  two  distinct  groups,  viz.:  those 
containing  a  feeding  or  egg  puncture  made  by  curculios  or  other 
insects,  and  second,  those  showing  no  insect  injury  but  having  a 
slight  shriveled  area  at  the  base,  caused  presumably  by  the  effect  of 
spray  solution  which  had  collected  at  that  point. 

A  careful  daily  record  w^as  kept  of  these  classes  of  fallen  fruits 
both  from  the  sprayed  and  unsprayed  plots.  That  the  abnormal 
shedding  which  could  not  be  attributed  to  insect  injury  was  due  to 
the  effect, of  arsenicals  is  indicated  by  the  fact  that  the  unsprayed 
check  plots  gave  less  than  2  per  cent  of  this  class  of  fruits.  However, 
the  figures  given  below  show  the  results  of  these  examinations. 

TABLE  IV 


No.  peacheB  in   |  No.  peftches  tb-        No.  punctd. 
count  nonnally  ihed      8bed  Iqr  ioKcts 


Spnyed...  10.181 

Untpraved  .  '  6,331 


3.208 
5.118 


2.224 
5.019 


Not  punctd. 


Pertentafs 


Noc 


In«et 


No( 


984 
M 


09.8 
96.1 


30.7 
1.9 


NoTB.— No  ipnyed  plot*  ihowed  burninf  of  foliafe  to  any  large  extent  ahhough  qvayed  trcea  ihcd  a  few  mora 
JeaveB  than  tbone  not  sprayed. 

Believing  this  shedding  to  be  caused  by  the  arsenicals  contained 
in  the  spray  the  next  points  to  be  determined  were:  What  form  of 
arsenate  of  lead  causes  the  most  shedding  and  does  the  shedding 
vary  directly  with  the  units  of  AsjOs?  The  data  accumulated  on 
this  point  is  given  below. 

T.\BLE  V 


Plots 

1  Units  .\§:04 

Form  of  .^n.  lead 

No.jih«d.   N 

1 
ocauM  ' 

PcRentage  ihcd. 
Nocanae 

3.  10.  12  A  C 

i           33 

555 

acid 

238 

1 

42.8 

7.  13.  15  A  B 

37 

821 

neutral 

267 

32.5 

Checks  16  A  I) 

1 

6.331 

04 

1 

1.9 
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From  these  figures  it  is  clearly  seen  that  the  plots  sprayed  with 
ucid  arsenate  of  lead  lost  more  of  the  unclassified  peaches  than  did 
those  where  a  neutral  product  was  used,  although  on  the  neutral 
plots  more  units  of  AssO^  were  used. 

In  the  next  table  is  given  the  relative  shedding  on  three  plots 
sprayed  with  1  pound  of  basic,  neutral  and  acid  arsenates  of  lead. 


TABLE  VI 

PloU 

•UBiUAnOi, 

FonBorAra.laMl 

Abooraudshed 

No.riMd.   NocmuM 

No  MUM 

1 

a 

3 
1»-D 

30 

1     r 

33 

1                     1 

I 

faMie 

Dnitrml 

acid 

219 
187 
06 

e^i 

78 
91 
45 
94 

339 
485 

4«8 
1.9 

From  this  comparison  it  is  quite  clear  that  there  is  no  direct^ ratio 
between  the  units  of  AsjOs  and  the  percentage  shed.  This  is  further 
evident  by  the  following: 


TABLE  VII 


Plou 

Uaiu  AnOa 

FonaoCAralMd 

AboonMlshed 

a»ed.    NocmuM 
■«if»>d 

1     Ptftcatftfe  iUL 

1     NoCWMIMCMd 

! 
4 

t        30 

i   " 

faMir 
bMie 

319 

190 

1 

78 
75 

1              359 
!               394 

! 

From  the  four  tables  given  in  this  H<'ction  of  the  paper,  the  following 
facts  are  indicated: 

1.  That  when  used  in  accordance  with  the  spraying  practi<*c»s  of  the 
present  day,  all  tnH»s  sprayed  with  the  diflferent  forms  of  arsenate  of 
lead  used  in  these  ex|M»riinents.  shed  a  comparatively  larg<»  numU'r 
of  fruits  showing  no  insi*ct  injury. 

Constant  characteristics  of  th<»s<»  fruits  are  that  the  stems  remain 
on  the  tree  and  the  fruits  show  a  slight  shriveling  at  the  base. 

2.  That  the  numlnT  of  thes«»  shed  fruits  varies  with  the  form  of 
anH*nate  of  lea<l  uwmI  and  that  the  acitl  forms  causes  i\n*  gn'ater  jht- 
centage  of  loss. 

3.  That  this  shedding  d<M's  not  vary  directly  with  the  units  of 
AsfOs  uw»d,  but  apparently  deixMid  more  on  th<*  form  of  arsfiiatr  of 
lead. 

Mh.  .1.  A.  Dkw:  1  wi>h  to  say  that  the  suggestions  in  this  pai^T 
are  not  <*onrhisions.  luit  >omf  fxunts  ranu»  up  while  llir  work  was  JM'ing 
conducted  and  1  th(»UKht  it  might  Im»  intiTesting  to  xUv  mnnlHTs  of 
the  A.Ksoriation  to  i»ring  them  forward  at  thi>  time.     The  work  was 
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originally  intended  for  a  local  experiment  but  is  now  an  Adams  project 
under  Doctor  Hinds,  Auburn,  Ala.,  and  this  paper  is  presented  with 
his  permission. 

Mr.  W.  E.  Hinds:  I  wish  to  bring  out  one  point  which  I  think  is  of 
interest.  In  the  applications  that  have  been  made  we  found  indica- 
tions of  a  shedding  due  to  the  direct  arsenical  effects  of  the  spray. 
Some  of  the  fruit  that  was  shed  from  treated  trees  had  certain  char- 
acteristics by  which  it  could  be  distinguished  from  fruit  shed 'from 
untreated  trees.  The  question  has  been  brought  up  in  connection 
with  these  experiments  as  to  the  extent  of  this  shedding  due  to  arsenical 
application.  The  percentage  varies  considerably  when  the  neutral 
and  acid  forms  of  arsenate  of  lead  are  used.  As  far  as  I  know  this 
point  has  not  been  considered  heretofore.  I  would  suggest  at  this 
time  to  those  who  have  arsenate  spraying  projects  under  way  that 
they  see  whether  any  way  could  be  found  to  offset  the  shedding  of 
unpunctured  fruit. 

Mr.  W.  M.  Scott:  Was  there  any  difference  noted  as  to  the  effect 
of  different  forms  of  arsenate  of  lead  on  the  foliage? 

Mr.  W.  E.  Hinds:  We  had  practically  no  injury.  There  were  a 
few  burned  areas  but  not  enough  to  be  of  economic  importance. 

President  P.  J.  Parrott:  Mr.  A.  L.  Melander  will  present  the 
next  paper  entitled,  *'Can  Insects  become  Immune  to  Spraying?" 

CAN  INSECTS  BECOME  RESISTANT  TO  SPRAYS?' 

By  A.  L.  Melander,  Entomoloffislt  Washington  Agricultural  Experiment  Station 

There  is  a  prevalent  feeling  in  some  districts  that  sulphur-lime  is 
less  efficient  now  than  formerly  in  controlling  San  Jos6  scale,  or  orchard 
aphides,  or  the  brown  mite.  This  has  been  largely  ascribed  to  the 
general  adoption  of  the  factory-made  clear  solution  which  is  popularly 
regarded  as  subject  to  a  mysterious  adulteration. 

There  seems  to  be  no  question  but  that  some  years  and  in  some 
places  sulphur-lime  is  a  rapidly  acting  insecticide.  In  Piper's  elab- 
orate experiment  at  Wawawai,  Washington,  in  1902,  he  repeatedly 
found  all  the  scales  dead  a  week  after  the  application.  The  same  is 
true  of  some  Wenatchee  scales  I  examined  two  years  ago.  At  the 
same  time  that  these  Wenatchee  scales  were  counted,  specimens  from 
Clarkston,  Washington,  sprayed  two  weeks  before,  showed  90  per 
cent  alive.  Even  with  26°  sulphur-lime,  ten  times  stronger  than  a 
normal  application,  74  per  cent  of  the  scales  were  still  ahve. 

In  the  experiment  of  1902  Piper  discovered  that  sulphur-lime  was 


1  Contribution  from  the  Entomological  Laboraton' of  the  Biussey  Institution, 
Harvard  University,  No.  75. 
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equally  effective  whether  applied  one  pound  of  sulphur  to  three 
gallons,  or  one  pound  to  six  gallons.  I  noted  the  same  in  some  tests 
at  Clarkston  in  1908,  but  discovered  that  here  and  there  on  certain 
branches  were  individuals  that  were  still  alive  a  month  after  spra>'ing, 
although  as  well  covered  by  the  spray  as  the  others.  This  experiment 
was  repeated  in  1910  at  Walla  Walla,  Washington,  with  the  same 
results,  except  that  a  considerable  number  of  the  scales,  averaging 
more  than  10  per  cent,  was  still  alive. 

For  several  years  the  San  Jos6  scale  has  been  increasingly  prevalent 
in  the  Clarkston  Valley.  The  growers  have  erected  a  local  sulphur- 
lime  factor>'  in  the  effort  to  control  faulty  preparation  of  the  spray; 
they  have  drenched  their  trees  by  power  spraying  in  the  endeavor 
to  overcome  faulty  application,  and  yet  the  scale  has  uncontrollably 
spread.  Some  branches  I  examined  in  1912,  that  had  been  given 
three  applications,  at  intervals  of  about  two  weeks,  using  a  hot  sulphur- 
lime  of  the  30:40:100  formula,  showed  60  per  cent,  of  the  scales  still 
alive  under  the  crust  of  dried  spray. 

This  led  us  last  spring  at  the  Washington  Station  to  try  identical 
solutions  in  a  number  of  localities,  and  then  to  make  bi-weekly  counts 
of  the  projwrtion  of  living  and  dead  scales, — an  experiment  we  were 
able  to  carry  on  through  the  help  of  the  Adams  Fund.  Clarkston, 
Walla  Walla,  Kenncnick,  Prosser,  Sunnyside,  North  Yakima  and 
Wcnatchee  were  the  localities  selected,  comprising  an  air-line  circuit 
of  four  hundred  miles,  and  at  each  place  materials  from  the  same  stock 
were  used.  In  the  course  of  the  bi-weekly  visits  made  to  thesi*  places 
upwards  of  350,000  scales  were  individually  examined  under  the 
binocular  microscopes,  by  my  assistant,  M.  A.  Yothers  and  myself. 

PncBMTAOi  or  Lnrwo  Scalu 
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For  ihf  ,*ake  of  brevity  the  :iccnni)):inying  table  shows  tin*  rrsults 
obttiincil  at  but  thret*  of  the  placM's,  North  Yakima.  Sunnysid«'  and 
True's  onhanl,  (hirkstoii,  selected   U'cau^^e  the   conditions  for   th«* 
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experiment  were  ideal  in  each  of  these  cases.  The  trees  were  vigorous, 
the  scales  abundant,  the  applications  thorough  and  bad  weather  did 
not  interfere.  The  figures  show  the  proportion  of  scales  rated  as 
alive  at  the  successive  bi-weekly  counts.  The  first  experiment  repre- 
sents 5**  factor>'-made  sulphur-lime,  approximating  one  pound  of 
sulphur  to  three  gallons.  The  second,  3°  sulphur-lime,  or  one  pound 
to  five  gallons,  the  third  2®,  or  one  pound  to  seven  gallons.  Then 
follow  two  sulphur-Umes  prepared  just  before  the  application,  experi- 
ment four,  3°,  corresponding  to  the  second  experiment,  and  number 
five,  with  the  same  amount  of  sulphur  but  with  four  times  the  chemical 
requirement  of  lime.  The  sixth  test  gives  a  carbolated  emulsion, 
called  Spramulsion,  prepared  on  the  Pacific  Coast.  The  last  two 
represent  oil  sprays  made  with  a  fish  oil  emulsifier:  Thomsen's  Orchard 
Brand  and  a  fuel  oil  emulsified  during  the  tests. 

It  will  be  observed  that  the  normal  action  of  the  sulphur-lime  is 
continuous,  producing  complete  destruction  of  the  scale  in  a  little 
more  than  a  month's  time.  In  the  Clarkston  experiment,  however, 
from  4  to  13  per  cent,  or  more,  of  the  scales  were  alive  six  weeks  after 
spraying,  at  which  time  they  had  begun  their  spring  growth  and  were 
probably  but  little  susceptible  to  whatever  weathered  sulphur-lime 
remained. 

Attention  may  be  called  to  the  similarity  of  the  results  obtained  with 
the  last  two  oil  sprays  at  all  three  places,  showing  that  Clarkston 
scales  have  no  resistance  to  these  sprays,  and  to  the  similarity  of  the 
action  of  sulphur-lime  used  at  North  Yakima  and  Sunnyside,  as 
compared  with  Clarkston.  It  is  evident  from  these  figures  that  the 
San  Jos^  scale  at  Clarkston  manifests  a  decided  resistance  to  the  action 
of  sulphur-lime. 

Although  sulphur-lime  has  come  to  be  regarded  quite  as  a  panacea, 
because  of  its  destructive  action  on  fungi,  lichens,  insect  eggs,  scales, 
etc.,  yet  it  is  specifically  a  scalecide,  and  particularly  is  used  against 
the  San  Jos6  scale  during  its  hibernating  condition.  Other  scales 
are  less  susceptible,  the  naked  Lecaniums  not  at  all,  and  thick  shelled 
or  active  insects  emerge  quite  unharmed  from  a  bath  of  sulphur-lime. 
Even  the  San  Jos6  scale  shows  a  variable  susceptibility,  for  during 
the  growing  period  sulphur-lime  has  proved  to  be  much  less  effective. 
Furthermore,  there  is  a  sex-diflference,  for  among  the  resistant  indi- 
viduals escaping  the  action  of  the  spray,  the  majority  are  males. 
Sulphur-lime  is  not  a  universal  poison;  it  does  not  assure  certain 
destruction  of  all  insects;  and  there  is  thus  a  chance  for  an  immunity 
to  manifest  itself  in  increasing  degree  as  the  insects  become  acclima- 
tized. 

The  physiological  effect  of  sulphur-lime  is  believed  to  be  due  to 
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a  chemical  reduction  of  the  insect,  an  action  that  is  vigorous  at  first 
but  after  a  few  weeks  or  days  gives  place  to  a  chemical  deposit  of 
sulphur.  The  effects  are  thus  not  altogether  immediate,  but  pro- 
longed, and  the  reactions  grow  weaker  day  by  day.  That  the  San 
Jos^  scale  is  able  to  resist  the  first  shock  of  deoxygenation  is  evident 
from  the  abundance  of  living  scales  for  several  weeks  after  the  appli- 
cation. 

It  is  a  difficult  matter  to  determine  just  when  a  scale  ins(*ct  dies. 
A  killed  scale  becomes  dry  in  a  few  days,  during  which  time  its  pro- 
toplasm changes  from  a  pale  yellow  juicy  condition,  through  a  viscous 
sirupy  stage,  to  a  darker  yellow  oily  meal.  This  reaction  is  not 
reversible,  and  thus  differs  from  the  first  effects  of  dessication,  from 
which  insects  may  be  revived.  In  making  counts  of  the  scales  we 
rated  as  dead  all  insects  that  showed  gelation  of  the  protoplasm  when 
crushed  under  the  microscope. 

That  the  San  Jos6  s<*ale  should  Ix'come  acclimatized  to  a  sulphur- 
lime  environment  is  not  altogether  a  strange  thing.  There  art*  organ- 
isms living  in  sulphur  springs,  in  thermal  springs,  in  hypertonic  salt 
and  alkaline  lakes,  and  even  in  petroleum  wells, — all  of  them  environ- 
ments fatal  to  normal  forms.  An  example  of  such  abnormal  species 
in  the  making  can  l>e  readily  observed  in  an  estuarial  ten.sion  life- 
jBone,  where  the  salt  water  forms  are  invading  the  fresh  water  region, 
and  th(»  fresh  water  s|K»cit*s  are  Ix^coming  adapted  to  the  recurring 
tides. 

One  of  the  strangest  instances  of  acclimation  is  the  cju*e  of  arsenic 
eaters.  Hy  consuming  reiXMited  .small  amounts  of  arsenic*  the  Ixnly 
iM'comes  immune  to  many  times  the  normal  h'thal  (los4\  When 
ars<»nic  spraying  for  leaf-4*ating  ins<»cts  is  imix»rfectly  done  it  is  (|uite 
possible  for  \hv  ins<»cts  to  get  daily  homeopathic  dos<\s  of  anH»nic 
and  to  lH»come  progres.sively  resistant.  Indeed,  Mr.  K.  W.  (ilas<T  of 
the  Bus.s<»y  In.<titution,  has  exix^rimentally  verified  this  supfKisition 
in  his  work  with  the  gipsy  moth.  By  successively  administering  more 
and  mon*  spray,  he  tells  me  that  he  has  succei»detl  in  n»Jiring  a  series 
of  moths  from  larva»  that  finally  were  feeding  on  heavy  do.sages  of 
ars<»niit(»  of  lead.  Indc^'d.  X\\vm^  larvie  W(Te  esiM»rially  hardy,  and 
develo|)ed  as  strong  an  immunity  to  dis4'as<'  :L*t  they  did  to  the  arscMiic. 
This  may  Im»  thr  underlying  reason  why  spraying  for  half-grown  cater- 
pillars and  grasshoppers  is  usually  so  ineff«M'tiv<». 

Whili*  immunity  to  arsenic  may  1m»  a  greater  factor  in  th<'  control 
of  ins«»ets  than  we  at  pres4>iit  knc»w.  yet  it  is  an  adaptation  of  the 
individual  only.  We  d(»  not  know  that  such  an  aeciuired  inununity 
affects  >ub>e(|ueiit  gmtTations.  although  it  would  not  Im*  ine(»neeivable 
that  arsenic  antib(M|ie>  are  pa.^sed  on  by  the.  mother  into  the  egg  to 
give  the  offspring  some  initial  immunity. 
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The  resistance  of  the  San  Jos6  scale,  however,  is  of  a  different  kind. 
Spraying  affects  every  tenth  generation  or  so,  and  it  is  quite  unlikely 
that  an  acquired  immunity  should  make  its  effects  felt  over  so  long 
a  period.  Sulphur-lime  spraying  in  the  orchard  districts  is  compulsory 
by  law  and  so  practically  every  scale  is  subjected  to  its  action.  We 
have  often  noted  an  individual  scale,  or  a  group  of  scales,  probably 
brothers  and  sisters,  still  alive  in  the  midst  of  a  mass  of  dead  insects. 
Such  vigorous  individuals  have  been  just  as  thoroughly  wet  with 
the  sulphur-lime  as  their  neighbors,  yet  have  escaped  its  action. 
The  sporadic  occurrence  of  naturally  immune  individual  scales  finds 
a  parallel  in  recent  work  on  heredity  of  protozoa  and  bacteria.  Mu- 
tants less  or  not  susceptible  to  certain  toxins  have  been  repeatedly 
found  in  cultures  and  from  them  have  been  produced  immune  strains. 
Similarly,  disease-resistant  wheat  has.  been  produced  through  Mende- 
lian  segregation,  the  new  strain  acting  as  a  pure  recessive. 

The  data  at  present  at  hand  do  not  permit  us  to  determine  whether 
resistance  and  susceptibility  are  differences  of  degree  and  not  of  kind, 
or  whether  they  behave  as  allelomorphs.  That  the  mortality  curve 
of  the  Clarkston  scales  is  less  steeply  inclined  from  the  beginning 
might  indicate  a  partial  immunity  already  possessed  by  nearly  all 
the  scales,  but  which  is  pronounced  enough  to  be  an  absolute  immunity 
only  in  a  relative  few.  Such  a  view  is  especially  interesting  when 
we  recall  the  reported  rapid  action  of  sulphur-lime  a  few  years  ago. 

What  is  the  economic  importance  of  the  appearance  in  a  locality 
of  a  resistant  strain  of  the  San  Jos6  scale?  An  alarmist  might  say 
that  a  few  such  scales  would  soon  result  in  a  totally  immune  insect, 
brought  about  by  annual  spraying.  But  viewed  from  a  Mendelian 
standpoint,  the  consequences  are  less  direful.  If  only  the  resistant 
individuals  survived  to  reproduce  then  a  pure  line  might  result  after 
repeated  sprayings.  But  always  there  are  some  scales  missed  by  the 
spraying,  and  these,  during  the  ten  generations  between  sprayings, 
will  produce  a  population  in  part,  at  least,  non-resistant.  If  resistance 
were  a  dominant  characteristic  there  would  already  be  a  larger  pro- 
portion of  immune  individuals  than  the  data  show.  If  it  is  recessive 
the  crossing  with  scales  missed  by  the  spray  would,  by  the  end  of 
each  year,  produce  a  majority  of  susceptible  individuals.  Thus  we 
may  make  the  strange  assertion  that  the  more  faulty  the  spraying 
this  yc^ar  the  easier  it  will  be  to  control  the  scale  the  next  year. 

Practically,  a  change  from  sulphur-lime  to  an  oil  spray  is  all  that 
is  necessary  for  effectual  control.  However,  even  in  the  case  of  the 
oils  we  have  noted  a  ver>'  few  individuals  that  have  manifested  a 
remarkable  tenacity  of  life.  Should  these  result  in  a  resistant  strain 
sometime*  in  the  future  it  would  be  necessary'  to  use  both  insecticides, 
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and  then  if  the  same  individuals  were  doubly  resistant  wc  might  have 
to  introduce  a  weak  strain  of  the  the  San  Josi  scale  to  cross  with  the 
immunes  and  thus  return  to  the  normal  susceptible  population. 


President  P.  J.  Parrott:  This  is  a  very  unique  paper  and  ought 
to  provoke  considerable  discussion. 

Question:  An»  the  records  on  the  chart  the  result  of  a  single  year's 
experiment  or  combined  results  of  several  years? 

Mr.  a.  L.  Melander:  The  curves  were*  built  up  from  last  year's 
work  at  three  different  places. 

Question:  Can  you  tell  us  why  the  darkston  results  were  not  as 
goo<l  as  the  others? 

Mr.  a.  L.  Melander:  I  tried  to  explain  in  the  pa|)er  that  I  believed 
that  the  Clarkston  .scales  iK)ss<»ss<»d  a  hereditary  resistance  to  the  lime- 
sulphur  spray.  This  may  iK)ssibly  Ih»  due  to  the  fact  that  they  have 
l)een  subjected  to  this  spray  longer  than  any  other  place,  for  the  lime- 
sulphur  has  lK»en  us(»d  longer  in  that  valh»y  in  Washingtim  than  any- 
wh(»rt»  else*  in  the  northwestern  part  of  the  country. 

Mr.  W.  C  O'Kane:  I  was  interested  in  what  the  s|)eaker  had  to 
say  in  regard  to  the  immunity  of  caterpillars  to  ars(*nic.  I  would  like 
to  know  whether,  after  t\\v  first  or  s4*cond  spraying,  the  caterpillars 
were  increasing  in  .size,  and  resistance,  and  were  consuming  much  more 
than  a  dos4*  which  would  ordinarily  kill  them? 

Mr.  a.  L.  ^[ELANDER:  He  told  me  that  they  wen>  feedin;;  and 
consuming  many  times  as  much  i>oison  as  should  ordinarily  kill  them. 

President  P.  J.  Parrott:  Can  Doctor  Wheeler  give  us  any  figures 
on  the  ex]N*riments  which  were  conducted  by  Mr.  (llas«T? 

Mr.  W.  M.  Wheeler:  Mr.  (IIjus^t  did  not  ailvisi'  me  in  regard  to 
the  results  of  the.»*e  ex]NTiments.  1  think  they  were  taken  uf)  in  con- 
nection with  other  work. 

Mr.  K.  p.  Kelt:  1  would  like  to  ask  Mr.  Hurgess  if  it  is  not  a  fact 
that  when  the  gipsy  moth  caterpillar  In^comes  nearly  grown  it  is  very 
diflicuh  to  destroy  it  with  |Hiison. 

Mr.  \.  V.  HriKiEss:  Yes,  that  is  true.  If  spraying  i^  dom-  when 
gip.**y  moth  raterpillars  an*  nearly  full-grown  it  is  very  <lit!i«-ult  to  kill 
them.  1  think  Mr.  (ilasiT  nnist  have  .•^fcuHMl  thesr  reMilt**  in  ronnec- 
ti(m  with  other  exfHTinients  whirh  he  was  earrying  on. 

President  P.  J.  pARRtjrr:  In  using  tin*  limt-^ulpliur  \\a«*h  we 
have  found  fnmi  past  ex|N*rit*iie('  that  spraying  may  not  kill  tli<-  ])arent, 

although  the  treatment  is  d«-»<tru«-tive  to  thf  pnigi*ny.     lfa-thi<l n 

your  ex|H»rience? 

Mr.  a.  L.  Melander:    (Nmsidrring  the  n*sults  fnmi  a  rhrmical 
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standpoint  the  effect  is  weaker  day  by  day.     In  the  cases  mentioned 
the  lime-suphur  wash  was  effective  within  a  week  after  its  application. 

President  P.  J.  Parrott:  We  have  conducted  some  comparative 
experiments  in  New  York  with  the  polysulphides  of  barium,,  calcium, 
sodium  and  potassium.  The  percentage  of  scales  killed  by  the  differ- 
ent compounds  ranged  from  about  94  to  100  per  cent.  The  calcium 
and  barium  preparations  were  uniformly  more  effective  than  the  other 
mixtures.  With  all  of  the  polysulphides  there  was  some  breeding, , 
which  was  more  noticeable  on  the  trees  sprayed  with  the  sodium  and 
potassium  mixtures.  This  diflference  in  effectiveness  we  attributed  to 
the  greater  solubilities  of  the  latter  compounds. 

Question:  What  results  did  you  have  with  the  polysulphide  of 
calcium? 

President  P.  J.  Parrott:  The  barium  polysulphide  was  the  most 
efficient  preparation,  while  calcium  polysulphide  ranked  as  a  close 
second  in  effectiveness. 

A  member:  I  have  noticed  that  we  cannot  get  good  results  iivith 
lime-sulphur  wash  after  the  1st  of  April,  that  is,  after  the  trees  begin 
to  grow  actively.  For  some  unknown  reason  the  scales  are  not  killed 
after  this  time.  . 

President  P.  J.  Parrott:  The  next  paper  will  be  read  by  Dr.  E.  P. 
Felt  on  "The  Reactions  of  Sugar  Maples  to  Miscible  Oils.'' 

THE  REACTION  OF  SUGAR  MAPLES  TO  MISCIBLE  OILS 

By  E.  P.  Felt,  Albany,  JV.  Y. 
(Withdrawn  for  public$ttion  elsewhere.) 


Mr.  Glenn  W.  Herrick:  Have  you  noticed  any  effect  as  to  the 
time  of  spraying  and  have  you  any  data  on  the  effect  of  miscible  oils 
on  other  trees  than  maples? 

Mr.  K.  p.  Felt:  Most  of  the  injury  we  observed  in  certain  cases 
followed  spraying  in  the  fall.  We  have  studied  several  apple  orchards 
where  a  serious  condition  developed,  the  damage  being  closely  restricted 
to  trees  or  even  parts  of  trees  which  had  been  treated  with  a  miscible 
oil. 

Mr.  Z.  p.  Metcalf:  Our  experimental  results  have  shown  that 
miscible  oils  are  not  the  only  thing  that  cause  injury.  A  few  years  ago 
at  Charlotte,  N.  C,  I  found  three  trees  in  three  widely  separated  local- 
ities showing  practically  the  same  injury  to  the  lower  branches.  One 
was  a  sugar  maple  which  was  not  infested  by  insects  and  had  not  been 
sprayed.     Another  a  silver  maple  which  had  been  sprayed  the  previous 
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year  with  lime-sulphur  wash  and  the  third  was  sprayed  the  same  year 
with  soluble  oil  on  the  lower  branches.  The  lower  branches  of  all 
three  showed  practically  the  same  eflfect,  as  near  as  I  can  judge,  as 
those  mentioned  by  Doctor  Felt.  It  was,  however,  a  very  unusual 
condition.  1  would  like  to  ask  Doctor  Felt  if  he  has  found  this  con- 
dition in  trees  that  have  not  been  sprayed  with  miscible  oil. 

Mr.  K.  p.  Felt:  We  have  observed  trees  in  apparently  the  same 
condition,  though  in  our  own  experience  a  close  examination  has  shown 
differences  from  the  symptoms  which  we  have  noted  as  following  the 
application  of  miscible  oils. 

Mr.  \V.  M.  Scott:  As  1  understand  it  this  injury  was  confined  to 
sugar  maples;  other  maples  were  not  affected  by  this  spraying? 

Mr.  K.  p.  Felt:  My  observations  in  this  particular  case  related  to 
the  sugar  maple  and  the  ordinary  soft  or  white  maple.  The  latter 
seem  to  1k»  fairly  tolerant,  the  sugar  majile  quite  susceptible  to  injury. 

President  P.  J.  Parrott:  The  next  pap<*r  will  Im»  presented  by 
Mr.  L.  M.  Peairs,  entitlwl,  **The  Relation  of  Temperature  to  Insect 
Development." 

THE  RELATION  OF  TEMPERATURE  TO  INSECT 
DEVELOPMENT 

By  L.  M.  l^iAiKH.  Morgantown,  \V.  Vn. 

At  nu'ctings  of  the  AmtTican  Association  of  Kconoinii*  Miitomol- 
ogists  lirld  in  Chicago  in  11H)7  11H)8  and  in  Koston  in  IIMK*.  Dirrctor 
K.  I).  Sjindrrson,  thru  of  the  NVw  Ilampshirf  KxiMTiment  Station, 
pres4'nt('d  p:i]X'rs  d«*aling  with  thi*  relation  of  tu'at  to  thr  various 
activities  of  ins<M*ts.  notably  with  the  effect  of  lu^at  on  <levelopnient. 
distribution  and  hilHTnation  of  insiTts.*  The  pajxTs  wiTe  lia^^'d  on 
an  aecumulation  of  data  taken  by  him  at  the  New  IIanip>hire  Station 
and  included  some  results  from  othiT  S4)urces.  The  last  paper  had 
also  a  r<'*sunie  of  the  (existing  theories  of  the  effect  of  heat  upon  d«'Vi'lop- 
ment  and  showrtl  some  of  the  weaknesM's  tif  those  theorie>.  at  the  same 
tinii'  advaneing  thetiries  tif  his  own  on  \\\v  subject .  Thenr  tlirories, 
as  workid  out  by  tln»  writer  from  the  data  of  Director  Sand<T>on  with 
additi«ins  from  other  sources,  have  prove«l  to  U*  remarkably  M»und. 
Till*  thi'ory  offered  for  the  pmpcr  method  of  computinu  acninnilati'd 
temiM-rature.N  iJuur.  Kc.  Knt..  Vol.  111.  pp.  VM  \M\  i>  >lio\vn  in  the 
present  pa|M'r  to  U-  correct.  Fi^.  10  15  and  tin*  accompany iim  iliMii**- 
sion  well  illuM rates  \\\\<  ]Miint. 

>Jnunial  ijf  lvnrii»imi-  KnfiiiiiMln^y,  Vnl.  I.  pp.  .V»  ii.'».  Jiri  Jti'J.  :in«i  \i'l    III.  pp. 

li:i  140. 
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Fig.  10.     Pups  of  Malacosoma  americana.     Drawn  from  data  by  Banderson. 


Fig.  11.     Eggs  of  Hcliothis  ohaolcta,    Adapte<l  from  Sanderson,  Jour.  Ec.  Ent., 
Vol.  Ill,  p.  125. 
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The  aim  of  the  present  writer  has  been  then,  to  develop  the  theories 
of  Director  Sanderson  and  prove  or  disprove  them;  to  formulate  such 
laws  as  might  l>e  found  to  govern  the  action  of  temperature  conditions 
on  insect  development,  and  by  so  doing,  to  place  the  study  of  tem- 
perature in  this  connection  on  a  more  definite  basis  than  it  has  l)eeQ 
heretofore. 

This  work  has  been  done  at  the  West  Virginia  Exix»riment  Station 
under  the  direction  of  Director  Sanderson,  and  the  full  statement  of 
the  results,  as  well  as  the  data  upon  which  they  are  based,  is  soon  to 
appear  as  a  bulletin  of  the  New  Hampshire  Station  where  the  work 
was  started  and  most  of  the  data  taken. 

The  study  has  seemed  to  prove  the  following  points  and  we  would 
therefore  propose  them  as  tentative  laws: 

1.  The  rate  or  velocity  of  insect  development  is  affected  by  tem- 
perature, and,  other  factors  l)eing  constant,  this  rat^  increases  in 
direct  proportion  to  the  increase*  in  temperature,  wUhin  the  normal 
limits  of  devtlopmeixl. 

2.  The  curve  expressing  the  increase  in  rate  of  development  is  a 
true  hyperlwle. 

3.  The  Developmental  Zero  or  what  has  been  styled  the  **  Critical 
point,"  is  at  or  near  the  point  where  the  reciprocal  cur\'e  for  the 
time  factor  intersects  the  temperature  axis. 

4.  The  thermal  constant  for  an  insect  or  any  stage*  of  an  inst»ct  is 
the  constant  for  the  developmental  cur\'e  for  such  ins<»ct  or  stagi*. 

5.  The  effective  temi)erature  for  conditions  of  variable  tem|>erature. 
I.  f.,  the  ordinary  daily  variations,  is  higher  than  the  mean  for  the 
period.  (This  point  is  not  supported  by  any  evidence  in  the  pres<»nt 
paper  but  there  is  little  doubt  in  the  mind  of  the  writer  that  it  will  Ik* 
found  to  1x5  correct.) 

The  first  law  is  not  new  but  has  l)een  generally  recogniziui  for  many 
years.  It  therefore  needs  no  discu.ssion.  The  secemd  one  has  not. 
so  far  as  we  know,  lx»en  definitely  stated  in  any  publish(*(i  paper.  The 
proof  is  the  shajM*  of  the  curves  plotted  from  exp4»rimental  data  and 
the  shajK*  of  the  reciprocals  plotted  from  thes<»  curves.  <)n<»  of  the 
projH^rties  of  an  hyix»rl)ole  is  that  Hie  recipro<»als  plot  to  a  straight 
line.  Another  is,  that  the  product  of  th«»  tuo  factors  establishing 
any  point  on  the  cur\*e  is  ctjual  to  the  pro<luct  of  the  factors  rstablish- 
ing  any  other  jxiint  on  the  curve;  in  other  words,  it  is  n  constant.  The 
shafM*  of  the  recipnx'als  from  the  exfMM'iment al  curves  is  graphically 
shown  in  the  figures.  On  the  figures  is  shown  the  accumulate*!  ti^m- 
IH'ratun***  for  the  differ«»nt  i>oints  establishing  the  curves.  These 
theon*ti(':illy.  shouhl  Ih»  constant.  Their  near  approach  to  tin*  con- 
stant, under  exiM*rimental  conditions,  is  additional  proof  a*^  to  the 
nature  of  the  curve. 
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Fig.   12.     A.  Eggs  of  L.  decemlineata.     Drawn  from  data  by  Sanderson.     B. 
Eggs  of  C.  pomonella.    Drawn  from  data  by  Hammar.  Bu.  of  Ent.,  Bull.  115,  Pt.  I. 


Fig.  13.    A.    Eggs  of  Tenebrio  molitor.      B.     Larvae  of  Euproctis  chrysorrhoea. 
Drawn  from  data  by  Sanderson. 
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Fig.  II,  Eggff  of  Fortkeiria  dUptir,  aftar  cold  ttomge  eooditioiui,  BmwD  fro>m 
fkta  tij  Saodertoii. 

NoTB.— ThQ  oo-efliGieiit  for  a  day  lit  7.6*  »  .014^  ^  17,4*  U  ii  .06,  tbo  Vftlm!  o(  m 
day  al  174*  b«ilit  M  %imm  tliftt  of  a  day  al  7.6*. 

.014  %  U  dayi  Kivw  .486 

.05  X  10  days  five*  .JM> 
TcAai  .066  aa  oppoai^  to  ib»  iboon^ieal  1.00.  Alno:  10  days  at  17.4*  equal  10  x  3,6 
or  a6  day*  a*  7,6*.  Adding  thii  to  our  actual  34  dAy$  nt  thit  teniperatuie  we  bava  m 
Ibeoreiieal  70  dayi  aa  oppoaed  to  70  dayv  for  tlie  kit  kopt  in  7.6*  until  momwns^ 
Oonir«raaiy,  34  dayi  at  7  6*  equal  34  diFidod  by  3.6  or  9.5  days.  Added  ta  tlia  10 
dl^  i0liially  0|wiit  b  tlia  17.4*  tanperatura  we  have  a  theorelioal  period  ol  10.5*  aa 
oppo«d  to  aa  atetual  OEperimenta]  pettod  of  21  di^  for  a  temperature  of  16.4*. 

Ijtw  No.  S  10  based  to  a  certaui  esctent  on  tbeDr>%  We  know  that 
the  pi)int  in  quoHion  i»,  and  by  dt^finition  mu5t  be,  the  aero  for  the 
ctirvT.  That  it  is  actually,  also,  the  xero  for  the  de%'elopiiient  of  the 
loMct  would  aeem  theoretically  probable  and  the  evidence  all  pohita 
to  the  truth  of  thi«  aAsumptlon.  For  ituftancep  we  hai^e  insects  eomiilei' 
tni;  tbrtr  development  at  temperatureii  but  oiie  or  two  decreet  aliove 
this  temptTature,  while  others  mthin  the  laine  disUneo  of  the  pouit» 
but  below  it,  never  develop* 

Law  No.  4  dependu  to  a  eonelderAble  escUnt  upon  the  ones  preced- 
ing. In  eomputing  the  accumulated  temperatures  it  is  neeetssiy  to 
use,  not  the  actual  tem(>'  ur  number  of  degrees  above  aa 

arbitrary  aero  as  on  the  ^  :  .^...de  or  Fahrenheit  seales,  but  the 
iffediv€  temperatures  or  numbers  of  d4*grtes  above  the  calculated 
de'  ital  2cro«    It  will  be  seen  that  these  accumulationB,  aa 

fi^t  I    n\  rnr\v<t  bftscd  Oil  ejcpcrimeutal  dalA,  approach  a  eoii* 
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Fig.  15.  A  true  mathematical  hyperbole,  showing  the  relation  of  the  reciprocal 
to  the  curve. 

slant  in  a  manner  highly  satisfactory  and  seem  to  prove  not  only  that 
there  is  a  thermal  constant,  but  that  it  is  the  constant  for  the  develop- 
mental curve. 

The  fifth  law  proposed  is  based  only  partly  on  the  same  data  as  the 
others  and  is  greatly  strengthened  by  the  results  of  later  experiments, 
the  reports  from  which  are  not  yet  ready  for  publication. 

A  study  of  the  curves  themselves  and  the  data  upon  which  they 
are  based  will  help  to  an  understanding  of  the  conclusions  advanced. 
The  figures  show  only  a  very  few  of  the  typical  ones  but  should  serve 
to  throw  light  on  the  methods  of  calculation  employed. 

If  the  above  conclnsions,  however  faulty  they  may  be  and  however 
much  the  laws  may  need  revision,  help  to  place  the  study  of  tempera- 
ture and  its  effect  on  the  activities  of  insects  on  a  definite  basis,  the 
^Titer  feels  that  their  presentation  here  will  have  \x^n  justified. 


Question:  I  had  always  supposed  that  there  was  a  certain  point  of 
optiuni  temperature  for  development  and  I  do  not  understand  how 
•  this  idea  conforms  to  the  statements  given  in  this  paper.  It  would 
seem  that  thi*  higher  th(»  temperature  the  more  rapid  the  development 
without  any  limit.  How  can  we  adapt  this  idea  to  the  figure  that  the 
S|M»aker  has  exhibited? 

Mu.  L.  M.  Peaiiw:  You  will  notice  that  I  stated  in  my  paper  that 
the  development  increases  within  normal  limits  of  development,  and 
we  have  not  worked  out  the  top  of  the  curve. 
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Mr.  W.  i\  O'Kaxk:  In  examining  the  vnrvv  1  svv  that  some  are 
computed  from  as  few  as  three  or  four  points.  1  want  to  ask  Mr. 
Peairs  if  \u*  f(M»ls  that  he  had  ahsohitt'  eontrol  over  moisture  and  light. 
It  s<»ems  to  me  that  where  you  are  computing  a  curve  and  you  have 
only  thn»e  (»r  fours  ]>oints,  that  unless  you  have  absolute  control  over 
moisture  an<l  light  you  may  U'  misled. 

Mk.  \j.  M.  Pkaiks:  The  control  was  not  absolute*  of  course.  At 
the  pn'sent  time  I  am  working  with  different  siK»cies  of  rti<»s  and  have 
incubators  running  where  I  am  controlling  both  light  and  moisture 
and  while  I  did  not  us<'  any  of  this  data  in  the  paiK»r  pres<»nt(»d,  the 
information  which  is  U^ing  secured  s<*ems  to  lM>ar  out  the  conclusions 
which  have  just  In'en  given. 

Mr.  C.  (ioRDON  Hewitt:  I  presume  the  same  tyiH»  of  foo<l  has 
Ihmmi  us<'<l  throughout  the  t^xix'riinent.  The  rate  of  <levelopment  is 
consi(h*rably  influenced  by  the  nature  of  the  f<M>d  as  well  as  the  factors 
of  temiKTature  an<l  moisture.  The  chief  interest  in  this  work  lies  in 
th(»  fact  of  the  use  we  may  Im»  abh'  to  make  of  extn»mes  in  temiM»rature. 
The  sooiuT  we  get  these  facts,  the  sooner  we  will  Im»  abl(»  to  s<»cure  value 
from  e\]NTimental  data  of  this  sort. 

Mr.  V.  K.  Shklford:  I  would  like  to  a.sk  what  precaution  was 
taken  in  ventilating  the  cages? 

Mr.  L.  M.  Peair.s:  The  ventilation  was  measured  by  pumps.  In 
answer  to  Doctor  Hewitt's  question  1  will  state  that  most  of  the  in- 
sects undiT  ol>servation  were  either  in  the  I'jjg  or  pupal  stages  so  that 
no  food  was  requin'd. 

Mr.  a.  F.  Coxradi:  The  work  in  South  ( 'arolina  has  been  directi^l 
towards  securing  moist un»  control.  We  have  an  elaborate  machim* 
by  whieh  we  have  tried  tt>  determine  the  inoi>ture  and  \\w  amount  of 
air  paxMiig  through  tin*  rooms.  H«*redity  als<i  coiin's  in,  as  an  important 
factor  and  should  In*  given  consideration  as  Wfll  as  moist iirt'  and 
temiMTature. 

Mr.  C.  <h»ri>()N  Hewitt:  We  should  take  into  consideration  the 
hep'ditary  di'^iMisition  of  the  diffen'iit  stages. 

Mr.  W.  <  *.  O'Kane:  If  the  transformati«»iis  arc  coinputal»l»'  on  a 
mathematical  or  geometrical  basis,  hnw  arc  wc  going  to  account 
for  the  delayed  development  of  pupa*  under  natural  cninlitinn--'*  In 
soini*  places  we  have  development  occurring  with  some  individuaU 
within  a  few  wei'ks  after  they  an-  laid,  whih-  other  euu*.  under  the  >am«- 
comiitinns  do  imt  dev<*lop  until  the  folli»wing  sumimT. 

Mr.  L.  M.  Pkairs:  There  are  certain  phenomeii.-i  tliat  a«tually 
occur  in  variance  witli  «»ur  tln'orie>  a*^  pn*sented.  Sn  tar  we  have  bi-en 
unablr  t«)  explaifi  them  nn  any  ground^  ntlier  than  liiTe«lit\  .  and  ln-reil- 
ity  i"*  a  factor  that  we  can  not  control  in  «'X|)erimental  work. 
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President  P.  J.  Parrott:  We  observe  this  phenomenon  with  the 
cabbage  maggot.  It  will  be  necessan'  to  bring  this  discussion  to  a 
close,  and  I  will  call  for  the  next  paper  by  Prof.  W.  C.  O'Kane  on 
'*  Further  Experience  with  an  Insectar>\'' 

FURTHER  EXPERIENCE  WITH  AN  INSECTARY 

W.  C.  O'Kane,  Durham,  \.  H. 

Five  years  ago  we  built  an  insectary  at  the  New  Hampshire  Experi- 
ment Station.  The  idea  was  to  provide  a  permanent  structure  which 
would  afford  natural  conditions  for  life  history  work. 

The  building  was  made  13  x  24  feet  At  one  end  is  a  wood  struc- 
ture 6  x  13  feet.  This  has  solid  walls  and  roof,  two  ordinary  glass 
windows  and  an  entrance  door.  From  it  another  door  leads  to  the 
open  work-room. 

The  latter  is  13  x  18  feet.  It  was  made  with  removable  screen  sides 
set  in  a  framework  that  cpuld  be  taken  down  by  removing  bolts  and 
screws.  The  roof  of  this  work-room  was  of  canvas  and  was  made 
double,  allowing  air  space  between. 

The  entire  structure  is  carried  on  a  concrete  wall  rising  18  inches 
above  the  ground.  In  the  small  enclosed  room  a  concrete  floor  was 
laid.  The  larger  open  room  was  provided  with  a  cement  floor  down 
the  middle.  On  one  side  of  this  are  six  concrete  pits  and  on  the  other  a 
strip  of  soil  2  feet  wide.  This  strip  of  soil  as  well  as  the  dirt  in  the  pits 
is  continuous  with  the  ground  beneath.  A  full  description  of  the 
building,  and  photographs  of  it,  will  be  found  in  the  Journal  of 
Economic  Entomology,  Vol.  2,  page  389. 

Experience  with  this  insectar>'  has  led  naturally  to  the  proof  of 
s(mie  advantages  and  the  discovery  of  some  disadvantages.  The  former 
are  as  follows: 

The  large,  open  work-room  is  an  excellent  place  for  carrying  on  some 
kinds  of  experiments  through  the  sunmier  season,  especially  such  as 
require  the  use  of  small  breeding  cages.  The  temperature  is  the 
normal  of  the  air.  Humidity  is  normal.  The  bins  and  the  earth  strip 
provide  fairly  acceptable  soil  conditions,  but  not  a  normal  amount  of 
moisture  in  the  surface  layer. 

In  winter  the  frame  work,  screens  and  canvas  top  are  removed. 
Th(»  open  structure  has  then  been  used  for  general  storage  of  hibernat- 
ing material.  The  earth  in  the  bins  and  in  the  strip  has  been  used  for 
earth  storage.     The  closed  section  has  served  for  storage  under  shelter. 

The  disadvantages  discovered  have  b(»en  as  follows: 

For  summer  use  the  work-room  can  provide  normal  conditions 
only  as  regards  temperature  and  humidity  of  the  air.     We  have  found 
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it  better  to  carry  out  much  experimental  and  other  work  in  various 
cages  erected  in  the  open.  If  we  wanted  normal  soil  conditions  we 
could  get  them  only  by  the  use  of  soil  cages  outside  of  the  insectary. 
For  other  work  tree  cages  or  ground  cages  of  various  kinds,  ^ith  or 
without  a  weather-proof  top,  and  erected  on  nonnal  soil,  have  proved 
not  only  better  but  necessary.  It  is  our  belief  now  that  no  permanent 
insectar>'  can  supply  this  need. 

In  winter  we  have  come  to  consider  that  the  storage  of  hibernating 
material  can  he  accomplished  easily  and  satisfactorily  without  making 
use  of  a  dismantled  insectary.  Such  material  can  easily  be  maintained 
under  thoroughl>'  normal  conditions  in  temporary  shelters,  or  on  the 
ground  under  the  protection  of  wire  screening,  or  in  the  soil,  or  else- 
where, as  the  case  may  be. 

In  our  rather  severe  climate  it  has  been  found  that  the  dismantled 
part  of  the  insectary  tends  to  fill  with  ice  and  snow  in  winter.  This  is 
apt  to  \ye  destructive  of  concrete. 

Finally,  there  is  no  opportunity  for  winter  work  with  living  insects 
or  plants. 

In  the  light  of  the  aljove  experience  changes  have  now  been  made 
in  the  insectary  as  follows: 

We  have  retained  the  closed  room  entire,  the  foundations,  bins, 
etc.,  of  the  oi)en  room,  the  removable  frame  work  as  far  as  the  eaves, 
and  the  removable  screen  sides.  In  place  of  the  double  canvas  roof, 
we  have  substituted  a  regular  greenhouse  roof,  permanently  set  with 
glass.  Glass  sash,  put  on  with  screws,  take  the  place  of  the  wire  screen 
sides  in  winter.  Steam  heat  is  provided  in  the  fonuor  oiK»n  work- 
room during  the  cold  season,  which,  with  us,  lasts  fiv(»  or  six  months. 
No  steam  pi|>es  run  into  the  small,  enclosed  room,  which  can  Ik*  kept 
cold,  cool  or  warm  by  oi>ening  or  closing  the  door  to  the  larger  room 
and  by  the  u.**e  of  ventilators. 

The  cost  of  the.se  changes,  com])lete,  was  about  $250.  This  in- 
cluded $115  for  steam  i)i|H?s.  asl>estos  covering,  steam  trap,  and  the 
labor  charge  for  running  an  underground  main  from  a  near-by  building. 
The  new  glass  roof  and  sides  cost  $95.     The  car])enter*s  bill  was  $40. 

The  present  plan,  therefore,  is  to  transform  the  insectary  into  a 
greenhouse  through  late  fall,  winter  and  i»arly  spring  or  as  much  of  that 
as  seems  desirable.  In  summer  the  glass  sides  will  be  removed,  the 
screen  si<les  substituted,  the  roof  will  l>e  coated  thickly  with  whiting 
and  if  this  does  not  provide  nonnal  temiH»rature  a  canvas  roof  will  be 
added  alK>ve  the  glass  roof  with  an  air  space  between. 

By  this  means  it  is  our  idea  to  retain  the  u.sefulness  of  the  structure 
for  sununer  work  as  in  the  past,  and  to  aild  to  this  an  e(|uivaleiit  use- 
fulness through  the  winter  .season,  which  has  not  heretofore  been  true. 
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Much  experimental  summer  work  will  continue  to  be  done  in  the 
open,  away  from  any  permanent  structure  as  formerly.  Winter  storage 
for  material  will  be  provided  elsewhere  without  difficulty,  and  in  some 
cases  with  conditions  more  nearly  normal. 


President  P.  J.  Parrott:  I  have  no  doubt  that  some  of  the  mem- 
bers have  in  mind  either  building  a  new  insectary  or  rebuilding  an  old 
one.    The  paper  is  now  open  for  discussion. 

Mr.  W.  M.  Wheeler:  Our  experience  coincides  very  closely  with 
that  of  Mr.  W.  C.  O'Kane's.  We  have  a  glass  enclosed  greenhouse 
which  we  use  only  for  winter  work.  As  much  work  as  possible  is 
done  out-of-doors  so  that  natural  conditions  can  be  secured.  We 
have  a  shed  under  which  we  keep  pupae  in  the  winter.  This  problem 
has  been  under  consideration  for  some  time,  but  we  have  not  yet 
decided  whether  to  construct  a  new  insectary. 

President  P.  J.  Parrott:  The  next  paper  is  by  Mr.  F.  B.  Paddock 
on  **Some  Observations  on  the  Bee  Moth," 

OBSERVATIONS  ON  THE  BEE-MOTH 

F.  B.  Paddock,  College  Station^  Texas 

The  bee-moth  {GaUeria  mellonella  L.)  is  an  insect  which  has  been 
known  as  a  pest  for  over  two  thousand  years.^  However,  during  that 
time  it  has  received  but  little  attention  from  entomologists,  though  its 
occurrence  has  been  noted  from  time  to  time  in  several  countries.  In 
Germany  the  habits  and  life  history  were  briefly  given  in  some  notes 
made  by  Dr.  E.  L.  Taschenberg  in  1880.'  In  the  United  States  limited 
observ^ations  have  been  made  upon  this  insect.  Perhaps  the  account 
by  Prof.  A.  J.  Cook'  is  the  most  complete  as  he  has  brought  together 
the  opinions  of  several  writers.  As  far  as  we  have  ascertained  the  bee- 
moth  is  now  found  in  Italy,  Germany,  France,  England,  Ireland,  India, 
Australia,  and  in  most  of  the  bee-keeping  sections  of  the  United  States. 

The  Adult.  The  moth  is  about  five  eighths  of  an  inch  (15  mm.)  in 
length,  and  has  a  wing  expanse  of  about  one  and  one-quarter  inches 
(30-32  mm.).  When  the  wings  are  folded,  the  moth  appears  ashy-gray 
in  color,  though  the  rear  third  of  the  front  wing  is  bronze  colored.  The 
dense  covering  of  scales  on  the  wings  and  the  body  is  easily  rubbed  off 

>  Manual  of  the  Apiar>',  A.  J.  Cook,  p.  485.  "These  moths  were  known  to  ^^Titere 
of  antiquity,  as  even  Aristotle  tells  of  their  injury,  .  .  .  tliey  are  often  referred 
to  by  Euroix»an  writers  as  a  terrible  pest." 

« Ins(»ckten  Kunde,  Vol.  Ill,  p.  251. 

» Manual  of  the  Apian.',  .\.  J.  Cook,  pp.  482-487. 
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and  is  seldom  present  on  the  older  moths.  The  males,  which  are 
slightly  smaller  than  the  females,  are  readily  distinguished  by  a  scallop 
on  the  outer  margin  of  the  fore  ^-ing  and  the  absence  of  palpi. 

The  moths  emerge  entirely  at  night  and  usually  during  the  early 
hours.  In  our  cage  experiments  the  moths  started  to  emerge  as  early 
as  7  p.  m.  and  none  were  observed  to  emerge  after  9  p.  m.  During  the 
day  the  moths  seclude  themselves  from  light  and  enemies  and  remain 
ver>'  quiet ;  in  fact  they  are  extremely  hard  to  disturb  and  when  forced 
to  fly  they  act  as  though  blinded  by  the  light.  An  apparent  exception 
to  this  is  found  in  the  females,  for  during  the  last  two  days  of  the  ovi- 
position  iM»riod  they  are  verj'  active  in  depositing  eggs.  The  males 
usually  emerge  a  few  days  in  advance  of  the  females  and  live  for  a 
much  longer  time.  In  the  case  of  the  second  generation  it  was  found 
that  the  mah»s  lived  an  average  of  twenty-six  days,  which  was  twelve 
days  longer  than  the  average  adult  life  of  the  females.  The  proportion 
of  males  and  f(>males  is  constantly  changing  throughout  the  generation 
but  as  a  whole  the  number  of  males  and  females  is  about  equal.  The 
first  and  the  last  individuals  to  emerge  in  a  generation  are  considerably 
smaller  in  size  than  the  average,  regardless  of  the  sex.  The  last  lar\'ie 
of  a  bnH)d  are  always  small  as  the  food  supply  is  never  sufficient  for 
all  those  which  are  present.  A  great  many  of  these  larva*,  though 
apparently  not  mature  and  forced  into  pupation,  will  transform  into 
functional  adults. 

Mating  has  l)een  observed  but  onc<»  and  this  was  at  10  p.  m. 
From  this  ami  the  nocturnal  habits  of  the  insect  in  general,  it  may  l>e 
assunuMl  that  mating  occurs  only  at  night.  The  mating  i)robabIy 
takes  place  (juite  soon  after  emergence  but  there  is  no  ])ositive  proof 
on  this  point.  Females  which  w€»re  only  one  and  one-half  hours  old 
were*  killed  and  examined  to  detennine  the  condition  of  the  eggs.  It 
was  found  that  at  this  time  fully  two  thirds  of  the  eggs  were  of  full 
size  and  were  well  down  in  the  oviducts  though  not  ]:ack<»d  so  closely 
as  was  fo\md  to  1m»  the  case  in  ohler  moths.  If  mating  d(M»s  occur  .^oon 
after  emergence,  some  little  time  elapses  before  the  lieginning  of  egg 
deposition.  For  the  secon<l  brood  there  is  a  ])eriod  of  six  <lays  between 
the  emergence  of  the  female  and  the  first  oviiwsition.  This  iieriod, 
no  doubt,  varies  with  the  different  generations. 

In  the  cages  where  emi)ty  comb  was  supplied,  the  eggs  were  always 
laid  in  cavities  and  if  jwssible  in  such  cavaties  as  wtTe  well  i>roteeted. 
Only  ouv  egg  is  deposited  at  a  time,  though  in  working  ovrr  a  small 
piere  of  comb  the  <*ggs  may  be  jilaced  close  togeth«T.  apparently  in 
m:i*«^<*s.  The  eggs  are  always  securely  ghifd  to  their  resting  i>lae*»; 
u>ually  the  ^hell  will  l»reak  In^fore  thi*  egg  is  hK)sened.  The  number 
of  «'gg>  whirh  are  dejMisited  by  one  femah*  has  not  bern  asrcrtaineil 
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but  moths  which  had  not  deposited  eggs  were  killed  and  the  eggs  in 
their  ovaries  counted.  The  average  number  of  eggs  counted  was  1,014. 
The  time  consumed  in  laying  the  full  quota  of  eggs  varies  with  the 
generation,  averaging  nine  days  in  the  first  and  seven  days  in  the 
second. 

The  Egg.  The  egg  is  elliptical,  measuring  about  one  fiftieth  of 
an  inch  (.48  mm.)  in  length.  The  shell  is  peariy  white  in  color  and 
is  slightly  roughened  by  wavy  lines  running  across  it  diagonally  at 
regular  intervals.  Unless  deposited  on  dark  comb  the  egg  is  very 
difficult  to  see.  The  egg  stage  of  the  first  brood  averages  twelve  days 
and  of  the  second  only  ten  days. 

The  Larva.  The  larvse  when  first  hatched  are  white  in  color  and 
one  eighth  of  an  inch  (3  mm.)  in  length.  Entrance  into  the  comb  is 
completed  within  two  hours  after  hatching.  This  is  made  at  the  top 
of  the  cells  )3etween  the  cell  walls.  This  entrance  is  soon  shaped  into 
a  tunnel  directed  toward  the  center  of  the  comb  and  is  continued  till 
the  midrib  is  reached.  The  larvae  tunnel  along  the  midrib,  at  first 
making  only  passage  ways.  Very  soon  these  are  outlined  with  silk 
threads  which  the  larvae  spin  wherever  they  travel  and  shortly  these 
runways  are  densely  covered.  In  a  short  time  the  center  of  the  comb 
is  only  a  mass  of  webs  and  refuse.  After  the  midrib  is  destroyed  the 
larva?  eat  the  walls  of  the  cells,  working  outward  parallel  to  the  midrib. 
The  cell  walls  are  entirely  eaten  a,way  but  normally  the  tops  of  the 
cells  are  not  disturbed  so  that  the  form  of  the  comb  remains  unchanged. 
If  the  food  supply  is  very  short  the  larv®  will  work  over  the  refuse 
which  contains  considerable  wax  in  small  pieces.  The  length  of  the 
larval  period  of  the  first  brood  is  forty-five  days  and  in  the  second 
brood  this  period  is  shortened  to  thirty-five  days. 

The  cocoon  may  be  spun  at  the  end  of  the  feeding  gallery  or  in  the 
refuse  but  the  most  common  place  is  about  the  hive  body.  Such 
places  are  the  corners,  between  the  hive-wall  and  the  ends  of  the  frames, 
and  in  the  **hee  space*'  at  the  ends  of  the  top  bars. 

The  Pupa.  The  change  from  the  larva  to  the  pupa  takes  place 
during  the  night.  When  first  formed  the  pupa  is  white  in  color  but 
this  darkens  with  age  so  that  the  old  pupa  is  a  dark  bro^Ti.  The  pupae 
average  two  thirds  of  an  inch-  (14-16  mm.)  in  length.  In  the  second 
brood  the  total  time  from  the  starting  of  the  cocoon  to  the  emergence 
of  the  moth  is  fourteen  days. 

Life  History.  From  the  work  which  has  been  done  in  trying  to 
id(»ntify  the  generations  of  this  insect,  it  appears  that  there  are  three 
at  College  Stati(m.  The  third  is  not  nearly  as  large  as  the  first  two, 
due  to  the  fact  that  a  portion  of  the  second  brood  of  larva?  do  not 
pupate  until  late  fall.     There  is  a  decided  overlapping  of  generation.s, 
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which  has  made  it  cliflicult  to  determine  the  exact  number  that  occur 
in  a  year.  At  most  any  time  that  an  infested  hive  is  examineil  all 
stages  of  the  hee-moth  may  l>e  found.  From  this  it  was  generally 
assumed  that  the  life  history  was  short  and  that  there  were  several 
generations  each  year. 

In  well-protected  hives  the  develoi)ment  may  continue  throughout 
the  year  without  interruption.  But  usually  the  winter  is  passed  with 
about  two  thirds  of  the  insects  in  the  larval  stage  and  the  remainder  in 
the  pupal  stage.  Warm  s])ells  during  the  winter  may  cause  some  of 
the  moths  to  emerge  from  their  CDCoons.  In  the  laboratory-  many 
moths  emerged  when  the  tem]>erature  was  maintained  at  60°  F.  Such 
moths  do  not  reproduce  in  localities  where  freezing  temj>eratures  are 
at  all  frecjuent.  Even  the  most  vigorous  moths,  when  expo.»^,  cannot 
withstand  a  freezing  temperature  for  more  than  three  days.  Moths  in 
well-protected  places  cannot  survive  an  outside  temperature  of  26°  F. 
longer  than  five  days.  The  moths  are  never  active  (hiring  the  day 
when  the  temj)erature  is  below  M^  F. 

For  College  Station,  the  following  life  h»stor>'  and  duration  of  broods 
has  bcTn  carefully  determine<l. 

The  maximum  numl)er  of  moths  which  mature  from  the  overwinter- 
ing larva'  and  pupa^  api)ear  about  the  first  of  April.  These  moths  are 
active  for  some  time  l>efore  any  eggs  are  de]>osited  and  it  is  the  middle 
of  April  brfore  the  eggs  are  lai<l  for  the  first  broo<l  of  larva».  I'sually 
twelve  days  are  nMjuired  for  tho  eggs  of  this  brood  to  hatch,  so  by  the 
first  of  May  niost  of  the  first  broo^l  of  larva*  are  out.  The  hirval 
jNTicMl  of  this  brood  is  cpiite  long,  most  of  them  feeding  at  least  forty- 
five  days  before  completing  their  growth.  A  majority  of  tlK'  larva? 
of  this  gt'UiTation  are  ready  to  pupate  by  the  middle  of  June.  I»ut  there 
is  a  considerable  variation  in  the  rate  of  growth,  as  stmie  of  tin*  larvie 
fwd  for  six  weeks  longer  before  completing  their  growth.  The  pulia- 
tion of  the  first  brood  occurs  during  the  last  two  weeks  in  June  and  by 
the  fir>t  of  July  some  of  the  moths  of  the  second  generation  are  to  In* 
se<'n. 

The  moths  of  this  gi*nerati(m  emerge  at  about  the  .sjinie  time  and 
give  the  iiii]>res>ion  of  constituting  a  very  large  brood.  Most  <»f  the 
eggs  are  l;ii«l  very  soon  afttT  the  niuTgenee  of  the  moths  and  by  the 
middle  of  July  all  of  the  eggs  for  the  second  broo*!  of  larva'ariMlrposited. 
The  higher  temprrature  at  this  time  of  tin*  year  shortens  the  egg  period, 
only  ten  days  U-ing  re<|uired  for  these  rggs  to  liatrli.  There  i*.  a  con- 
siderable variation  in  the  maturing  of  thi-^  brooil  of  l.arva*.  Normally 
the  lar\al  j>eriod  is  ^-horter  than  for  the  fir>t  brfMul  ami  by  the  first  of 
Septrmlier  many  <»f  the  larva»are  mature.  Some  of  tlir  la rv;e.  however, 
may  continue  to  fred  fi»r  a-^  nuich  as  four  weeks  longer  and  then  pu])ate. 
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Some  of  the  larvse  which  mature  early  in  September  may  pass  through 
a  short  pupal  period  and  soon  emerge  as  adults.  This  accoimts  for 
the  appearance  of  a  number  of  moths  about  the  first  of  October.  This 
generation  is  usually  small  and  scattered  and  many  of  the  larvse  which 
result  from  the  eggs  of  these  moths  seldom  reach  maturity.  Some  of 
the  larvse  of  the  second  generation  do  not  pupate  during  the  fall,  but 
live  over  the  winter  in  the  larval  stage  and  pupate  the  following  spring. 

The  following  summary  shows  the  stages  of  the  bee-moth  which 
normally  occur  each  month  of  the  year  at  College  Station: 

April:  Moths  reach  maturity  from  the  over-wintering  larvsB  and  pupe. 

Eggs  are  depofdted. 
May:  Eggs  hatch. 

Larvae  are  about  three-fourths  grown. 
June:  Larva;  are  reaching  maturity. 

Some  pupae. 
July:  Pupa*. 

Adults  of  the  second  generation. 

Eggs  deposited  by  the  second  generation  of  moths. 
August:  Larvse  of  the  first  generation. 

Pupse  of  the  first  generation. 

Moths  of  the  second  generation. 

Eggs  of  the  second  generation. 

Larvae  of  the  second  generation. 
September:  Pupae  of  the  first  generation. 

Moths  of  the  second  generation. 

Eggs  of  the  second  generation. 

Larvae  of  the  second  generation. 

Pupae  of  the  second  generation. 

Moths  of  the  third  generation. 

Eggs  of  the  third  generation. 
October:  Larvae  of  the  second  generation. 

Pupae  of  the  second  generation. 

Motlis  of  the  third  generation. 

Eggs  of  the  third  generation. 
November:  Larva;  of  the  second  generation. 

PupwD  of  the  second  generation. 

Lar^'ae  of  the  third  generation. 
December:  Same  stages  as  during  November. 
January:  Same  stages  as  during  November. 
February:  Same  stages  as  during  November. 
March:  Pupa*. 

Natural  Enemies.  Three  h>anenopterous  parasites  of  the  l>ee- 
moth  have  been  recorded.  One  is  a  chaleid,  Eupelmus  cereanus,  found 
by  Kondani  in  Italy;  another  is  a  braconid,  Brecon  brevicornis  Wesm., 
which  was  found  by  Marchal  in  France;  the  third  species  is  Apanteles 
laierah'fi  Halid.,  recently  found  by  A.  Conte  in  France.^     This  last 

»'*A  Ilynionoptcrous  Parasite  of  the  Bee-Moth,"  A.  Contd.  (Compt.  Rend. 
Acad.  Sci.  Paris,  154,  pp.  41-42.) 
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species  was  found  near  Lyons  where  it  spread  very  rapidly.  It  is 
apparently  of  considerable  importance  since  it  has  also  been  reported 
to  attack  other  Lepidoptera  in  England  and  Germany. 

A  small  red  ant,  Solenopaiit  sp.,  has  l>een  found  an  enemy  of  the  bee- 
moth,  as  many  of  our  cage  experiments  were  destroyed  by  this  ant 
killing  the  moths  and  lar\'£e.  The  attack  is  made  upon  the  moths  in 
the  day  when  they  are  at  rest  and  the  abdomen  is  all  that  is  carried 
away.  The  lar\'ip  are  attacked  during  the  day  and  those  which  are 
not  well  protected  are  sure  to  be  eaten  by  these  ants. 

Artificial  Control.  Unfortunately,  none  of  the  above  mentioned 
parasites  of  the  bee-moth  have  been  observed  in  Texas.  Therefore,  it 
is  necessary'  for  the  bee-kei'jier  to  <lepend  entirely  upon  artificial  con- 
trol of  the  pest.  For  this  purpose  fumigation  has  proven  the  best 
means  of  fighting  the  pest.  In  our  experim.ents  two  materials  were 
chosen,  carbon  bi.»<ulfide  and  sulfur. 

From  these  experiments  it  is  evident  that  only  extremely  large  doses 
of  sulfur  will  affect  the  eggs  of  the  bee-moth.  The  results  indicate 
that  the  fumes  are  not  ordinarily  penetrating  enough  to  be  effective 
if  the  lar\'a»  are  well  protected  by  their  webs. 

In  the  experiments  ^ith  carbon  bisulfide  it  was  found  that  the  eggs 
of  the  lHH*-moth  were  not  injured  by  the  or<linar>'  doses.  These  ex- 
periments, however,  showed  the  effectiveness  of  the  funu»s  of  carlK>n 
bisulfide  upon  the  larvir  of  the  becMiioth.  It  was  found  that  the  pupse 
are  susceptible  but  a  longer  confinement  in  the  gas  is  necessary  to  kill 
them.  The  moths  were  also  found  ver>'  susceptible  to  the  fumes  as 
they  were  killed  in  twenty  minutes  after  being  confine<l. 

So  successful  was  carlnm  bisulfide  in  the  ccmtrol  of  the  iM'c-moth 
that  tables  were  ccmipiled  showing  the  dosage  m^essary  for  varying 
numbers  of  supers  and  hive  Ixnlies  containing  infeste<l  material  and 
these  amounts  have  Imvii  found  effective  in  actual  practire.* 

Mr.  .\.  F.  CoNRADi:     I^o  you  find  ants  in  the  hivrs? 
Mu.  F.  B.  Padimmk:     Ants  in  lHK»hives  are  ver>'  rare. 
Prksidknt  p.  J.  Parrott:     The  next  pa]M»r  will  Im-  read  by  Prof, 
(ilenn  W.  Iferrick  on  'M)viiK)sition  of  Two  .Vpple  Pests." 

» 'Hh'  tahli'i*  :in»  fcivcn  in  Hulli'tin  l.VS,  T«*xa**  Kx|M*ritiu'iit  Stiiti<»ii.  "  InvrstiKntions 
iVTtaitiiriK  Ti»  'IVxii?*  Ii«'«'-ki'*'pinn.** 
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THE  OVIPOSITION  OF  TWO  APPLE  PESTS 

By  Glenn  W.  Herrick,  Ithaca^  N.  Y. 
The  Green  Fruit  Worm,  Xylina  anlennata 

For  the  past  two  seasons  the  green  fruit  worms  have  been  prominent 
among  the  insect  pests  of  apples,  pears,  and,  in  some  instances,  sour 
cherries.  In  1896  they  were  also  abundant  in  western  New  York 
and  caused  considerable  injur>'.  At  that  time,  Professor  Slingerland 
made  observations  on  the  injuries,  distribution,  habits,  and  life  histories 
of  the  three  species  concerned.^  He  surmised  that  the  moths  depos- 
ited their  eggs  in  the  spring.  It  is  stated  in  a  newspaper  article  that 
appeared  in  the  South  that  the  eggs  are  deposited  in  the  spring  on  the 
undersides  of  the  leaves.  So  far  as  the  writer  is  aware  the  eggs  of 
Xylina  antennata  have  not  been  described  or  figured. 

In  the  spring  of  1913  several  battered  specimens  of  Xylina  antennata 
were  brought  to  the  writer  from  Holley,  N.  Y.  The  moths  were  re- 
ported as  occurring  in  abundance  in  ^n  apple  and  pear  orchard.  We 
immediately  wrote  and  requested  that  more  specimens  be  sent  and  on 
March  22  four  fine  fresh  moths  were  received  in  good  condition.  It 
was  amazing  that  they  had  been  able  to  pass  the  winter  so  well  pre- 
served. It  is,  of  course,  possible  that  these  moths  had  transformed 
from  overwintering  pupae,  but  hardly  probable  considering  the  early 
date  at  which  they  appeared. 

These  moths  were  placed  in  a  breeding  jar  in  the  insect ary  with 
some  apple  branches  that  had  been  brought  into  the  house  early  and 
were  just  coming  into  leaf.  Some  moistened  sugar  in  a  shallow  dish 
was  set  in  the  cage  where  the  moths  could  find  access  to  it.  On  March 
23  several  eggs  were  deposited  on  the  branches.  They  were  laid  sepa- 
rately in  the  scars  of  the  branch  (Fig.  16),  particularly  in  the  leaf  scars 
of  last  year's  terminal  buds. 

The  egg  is  whitish  or  flesh-colored  and  inclined  to  pinkish.  It  is 
circular,  somewhat  dome-shaped  but  much  flattened  on  top.  The 
base  is  flat  and  the  sides  are  ridged  and  grooved.  There  are  apparently 
eleven  primary  ribs  converging  toward-  the  micropyle  with  usually 
two  secondary  ribs  between  each  pair  of  the  primaries.  In  general 
appearance*,  the  egg  is  remarkably  like  that  of  the  cotton  leaf-worm 
moth.  In  diameter  the  eggs  range  from  .55  to  .65  mm.  The  vertical 
diami^ter  is  somewhat  less.  By  March  25  the  eggs  had  turned  much 
dark(T  ami  were  more  pinkish  in  hue.  They  gradually  grew  darker 
and  hatched  on  April  1.  The  incubation  p<»riod  then,  under  t  .e  con- 
ditions in  the  insectary,  was  nine  days. 

We  have  said  that  the  eggs  were  deposited  in  the  leaf  scars  on  the 

I  Hull.  12:^  Cornell  I'niv.  Agri.  Expt.  Stat.     189(5. 
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branch.  On  March  29  wc  iratuiferred  the  four  moths  to  a  new  eago 
containing  a  abort  apple  branch  with  a  few  small  leaves.  Here  the 
moths  deposited  more  eggs,  three  of  which  were  placed  on  the  under- 
sides of  the  leaves. 

On  April  19  the  writer  ifpent  a  day  searching  for  eggs  in  the  apple 
and  pear  orcharda  near  Holley  in  which  the  moths  were  found.  It  was 
an  exceedingly  raw,  uncomfortable  day  with  a  i^trung  wind  from  tbo 
north.  In  the  whole  day's  search  we  were  rewarded  with  only  one 
egg.  Tl)ii«  was  depotfitcd  near  the  tip  of  a  small  branch  of  pear  in  a 
leaf  scar.  Undoubtedly  there  were  more  eggs  present  in  the  orchard, 
although  it  was  perhaps  a  little  early  in  the  reason  for  them  to  be  de* 
posited.  At  any  rate,  the  lar\*ie  were  rather  numerous  in  this  orchard 
later  hi  the  s^eajtoii. 


fruit  1 


Tig,  16.    Kgg»  of  th«  grwsi  fruit  wami 
OD  ft  iwif . 

On  this  same  day«  April  19,  ^Ir.  R.  W.  Braueber,  who  had  seen  the 
eggs  in  the  inaectary  and  whom  I  had  aaked  to  watch  for  them  in  liis 
orchard  work,  sent  me  a  single  egg  laid  on  an  apple  bud  near  Batavta, 
N-  Y,  There  seems  to  l>e  no  qoefUon  but  that  at  least  »ome,  if  not  the 
mi^cmtyt  of  the  eggs  of  this  tpedci  are  laid  on  ifai^  branches  bi*(on?  tha 
ItaTM  appear. 

The  Ijtfva  is  pale  green  with  a  brownish  grwn  cotupicuoita  head* 
I^Wbcn  they  were  five  daya  old  they  meaaured  alK>ut  3  mm.  in  length. 
On  the  dorsum  are  i»*>*  ^^-wn  of  liny,  bladi  tuU?rrle^,  each  luljercle 
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bearing  a  black  bristle.  Just  above  the  spiracles  on  each  side  is  a  row 
of  black  tubercles.  The  thoracic  legs  are  brownish-green.  In  the 
second  instar  the  larva  begins  to  assume  the  appearance  of  the  adult. 
The  rows  of  tubercles  have  become  whitish  in  color  and  two  faint 
whitish  lines  begin  to  show  along  the  dorsum. 

The  young  larvae  eat  almost  entirely  on  the  undersides  of  the  leaves. 
They  eat  small,  shallow  cavities  in  the  epidermis  of  the  leaf  but  as 
they  grow  they  eat  holes  entirely  through  the  leaf.  The  larvae  under 
observation  came  to  maturity  on  a  diet  of  leaves  and  buds. 

The  Palmer  Worm,  Ypsolophus  pometeUus  (or  liguleHv^) 

In  the  past  the  palmer  worm  has  been  notable  for  its  "ups*'  and 
"downs. ''  Heretofore  it  has  been  considered  rather  an  erratic  pest  of 
apples  but  apparently  it  is  becoming  a  much  steadier  and  more  reliable 
enemy  of  the  fruit-grower.  In  1900  it  appeared  in  western  New  York 
in  great  numbers  and  caused  much  injury.  Since  that  time  it  has 
apparently  been  present  more  or  less  every  year  in  the  orchards  of  the 
state  and  during  the  past  two  seasons  has  been  of  considerable 
importance. 

In  1900,  Professor  Slingerland  worked  out  the  life  history  of  the 
palmer  worm  in  some  detail  and  endeavored  to  get  the  moths,  which 
appeared  during  the  first  part  of  July,  to  lay  eggs.*  The  moths  lived 
in  cages  until  about  November  1,  or  nearly  four  months,  but  did  not 
deposit  eggs.  It  was  evident  that  the  moths  hibernated  and  Slinger- 
land hazarded  a  guess  that  they  laid  their  eggs  in  spring  on  the  branches 
or  opening  leaves  in  May. 

On  May  21  of  the  spring  of  1913,  Mr.  R.  W.  Braucher  sent  me  some 
moths  for  identification.  He  said  they  were  rather  numerous  among 
the  apple  trees  and  that  several  were  in  the  open 
air  insectary  which  was  located  in  the  orchard.  I 
recognized  the  moths  at  once  as  those  of  the  palmer 
worm.  They  were  in  remarkably  fresh  condition 
and  the  writer  at  once  asked  Mr.  Braucher  to  either 
send  several  to  Ithaca  or  to  confine  them  in  cages 
there  in  the  field  in  order  to  obtain  eggs  if  possi- 
ble. On  the  receipt  of  my  letter  Mr.  Braucher  was 
able  to  capture  only  two  moths  which  he  confined 
in  an  ordinary'  jelly  tumbler  on  May  27  with  a  few 
Fig.  18.    Egg  of  the    apple  leaves.    On  the  morning  of  the  31st  of  May 

paliner  worni  moth,    }^^  found  a  number  of  eggs  on  the  leaves,  which  he 
greatly  enliirged.         .  ,.       , 

immediately  sent  to  me. 

» Bull.  187,  Cjmell  Univ.  Expt.  SUt.     1901. 
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In  an  examination  of  the  leaves  which  were  badly  wilted  I  found  in 
all  fourt(»en  egf^s.  They  were  tueked  away  anions  the  hairs  on  the  un- 
dersides of  the  h»aves.  Some  were  deposited  in  the  angles  of  the  veins, 
but  the  majority  were  scattered  irregularly  over  the  surface.  They 
were  very  small  and  inconspicuous.  The  eggs  varied  somewhat  in 
shape*  but,  in  general,  were  elongate  oval  and  slightly  pinkish  in  color 
at  the  time  they  reached  my  hands.  Kach  one  was  sculptured  with 
an  irregular  network  of  v<»ins.  The  measurements  of  four  ran  as 
follows : 

LENtiTH  Width 

.r>2miii.  .'J9nuii. 

-It)  mm.  .21)  mm. 

.r>()mm.  .^iOmm. 

.4*.)  mm  .'M)  mm. 

Braucher  says  that  probably  the  eggs  were  laid  on  the  30th  of  May 
as  that  was  the  first  warm  day  they  had  had  since  he  put  the  moths 
in  the  glass.  The  eggs  hatched  on  the  0th  of  June,  thus  giving  an 
incubation  |MTiod  of  about  seven  days. 

Tin*  drawings  by  Mi.ss  Stryke  show  well  the  shajx*  and  characteris- 
tics of  the  eggs  of  these  two  apple  |x»sts. 


Prksidknt  p.  J.  Parrott:  The  data  given  in  this  paiMT  is  of  special 
interest  to  economic  entomologists  in  New  York  lH»caus4\  as  Profes.»«>r 
Herrick  has  said,  there  has  been  litth*  or  no  drfmite  knowledge  on  the 
ovifxtsition  habits  of  thi»s<»  two  pests.  Not  knowing  that  Pnifessor 
Iferri<'k  has  been  working  with  the  gre(»ii  fruit  worms,  Mr.  Fultim  of 
the  (Jcneva  Station  has  Imm'U  studying  also  the  life  histories  of  s<»veral 
Xylina  moths.  He  has  succeede<l  in  obtaining  eggs  from  six  or  seven 
spcirN.     The  eggs  of  st*v<»ral  of  these  are  v<'r>'  similar  in  ap|H'arance. 

The  next  paptT  will  be  pre.MMiti'd  by  Prof.  HerlwTt  O.^^lnirn,  entitled 
**Kconomie  Notes  on  I-.<'af  IfopjM^rs  in  Maine.'* 

ECONOMIC  NOTES  ON  LEAF  HOPPERS  IN  MAINE 

Hy  IIkkiikkt  <K*»oii\.  (Wim/ni/*,  (f. 
(\\  ith<Irawii  for  publirati<in  t'Uewherei 

PuK>ii>KNr  P.  .1.  P.\RKnTr:     We  will  now  listt'ii  t*»  :i  paper  by  Prof. 

R.  \.  <'i»o|ry.  I'lililleil    *  Note**  oil  Two  \ew   PeMs  *if  tlie  (  urrailt   aUii 

<  ioo^elM*rr\ . " 
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TWO    NEW    INSECT   PESTS    OF   CURRANTS    AND    GOOSE- 
BERRIES 

By  R.  A,  CooLEY,  Agricultural  College^  Bozeman,  Montana 

The  Montana  Experiment  Station  is  giving  some  attention  to  the 
life  histor>^  and  means  of  controlling  the  currant  fruit  fly  (Epochra  can- 
adensis Loew),  and  in  this  connection  has  found  a  small  curculio, 
Pseudanthonomus  validus  Dietz,  destroying  the  fruit  of  the  currant  in 
a  manner  very  similar  to  that  employed  by  the  dipteron  mentioned. 
The  U-shaped  larva  of  this  beetle,  feeding  in  the  seeds,  causes  the  fruit 
to  turn  prematurely  red  and  drop  to  the  groimd.  The  injury  occurs 
somewhat  earlier  in  the  development  of  the  fruit,  than  in  the  case  of 
E.  canadensis.  No  injury  is  done  to  other  parts  of  the  plant  so  far  as 
we  have  observed. 

This  species  has  been  under  observations  in  the  college  currant  patch, 
of  about  an  acre,  for  three  seasons.  In  1911  and  1912,  the  injury  was 
severe,  but  no  accurate  estimate  was  made;  in  1913  careful  countings 
and  estimates  showed  a  destruction  of  fully  40  per  cent  of  the  fruit 
that  set.  Compared  with  the  currant  fruit  fly  in  1913,  detailed  count- 
ings of  each  kind  of  larvae  in  four  lots  each  of  fifty  injured  currants, 
gathered  from  both  the  bushes  and  the  ground,  showed  the  weevil  to 
be  more  abundant  by  three  to  one.  From  our  experience,  it  is  clear 
that  while  in  some  years  the  fruit  fly  is  more  abundant,  in  others  this 
weevil  is  more  destructive,  and  the  two  together  in  average  years 
destroy  much  of  the  crop. 

The  adults  appear  in  the  spring  by  the  time  the  young  currants  are 
setting.  Numerous  punctures  are  made  with  the  long  beak  on  different 
parts  of  the  fruit,  particularly  around  the  point  where  the  stems  are 
attached,  and  in  the  pits  by  the  stem  the  eggs  are  laid.  The  larvae 
hatching  from  the  eggs  pass  to  the  center  of  the  fruit  and  begin  feeding 
on  the  small  seeds.  They  reach  full  size  by  about  the  time  the  cur- 
rants are  full  grown.  The  injuries  caused  by  the  beetles  close  around 
the  steins  result  in  a  drying  and  weakening  of  the  tissues  at  this  point 
and  the  currants  are  easily  broken  off.  It  is  probable  that  a  consider- 
able portion  of  the  feeding  is  done  after  the  currants  drop  and  we  have 
found  th(»  large  larvie  anil  fresh  pupa?  in  the  shells  of  the  fruit  on  tlie 
ground.  The  pupal  stage  is  passeil  in  the  destroyed  fruit.  From 
the  pu])ie,  the  adults  emerge,  are  found  for  a  short  tune  <m  the  bushes 
and  th(»n  burrow  into  the  ground  for  hibernation. 

The  ])eri(uls  recjuired  for  the  development  of  the  various  stages  have 
not  been  dcterinined.  but  the  approximate  sea.sonal  history  is  clear 
and  may  be  sunnnarize<l  as  follows:  The  adult  beetles  ])ass  the  winter 
in  hibernation  appearing  in  tlie  spring  and  laying  eggs  on  the  young 
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fruit.  Ekk  laying  begins  in  Bozenian  about  June  1,  and  by  about 
July  15  the  bulk  of  the  feeding  is  conii)l<»te<l  ami  pupation  has  taken 
place.  The  fresh  adults  begin  to  ap]M*ar  on  the  bushes  almut  July  20 
and  continue  until  al>out  August  1,  when  all  have  disappeared,  having 
gone  into  hibernation. 

Detaik»<l  descriptions  and  control  measures  an*  left  for  future  publi- 
cation. We  are  indebted  to  Mr.  W.  Dwight  Pierce  for  the  detenni- 
nation  of  the  name  of  this  bei»tle.  Mr.  Merce  has  also  detennin^nl  for 
us  a  parasite  which  was  bred  in  considerable  abunchinct*  from  tliis  Iwetle 
as  CatolaccuH  sp.  The  common  name,  **The  Currant  Fruit-Weevil** 
is  proposed  for  this  insect. 

For  several  years  we  had  noticed  a  peculiar  injury  to  the  tender, 
terminal  growth  of  gooseberri(»s  imd  re<l  and  bhick  currants  in  Bozeman. 
The  leaves  of  the  affect(»d  stems  were  distort (mI,  undersized  and  showe<l 
distinct  spots  or  markings  which  suggest e<l  the  attacks  of  some  insect 
with  piercing  mouth-parts.  The  injure<l  stems  were  nuluced  in  size 
ami  in  h^ngth  and,  as  all  of  the  st(»ms  on  the  bushes  were  mon»  or  lew 
affected,  the  bushes  showed  distinct  injur>'.  The  cause  of  the  injury 
was  exphiined  when  in  1912,  a  largt*  black  thrips  was  foun<l  f(*<Mling  on 
stems  which  showe<l  such  injury.  A  number  of  the  living  insects  were 
plactsl  on  fresh  goosi»lMTry  sh(M>ts  in  the  inse<*tary  and  XUv  young  were 
reared.  Since  then  we  have  n»peatedly  found  both  adults  and  young 
on  g(M>seberry  and  currant  and  it  is  perfectly  clear  that  a  definite  and 
characteristic  injury  which  at  times  may  be  rather  severe  is  attribu- 
table to  this  species. 

Specimens  were  sent  to  Mr.  J.  Douglas  IUhhI  of  the  Tnited  States 
Department  (»f  Agriculture,  who  found  them  to  be  of  a  new  sj)eci«'s 
wliich  he  names  Liothrips  montanus  iSee  **Xin<*  New  Thysanoptrra 
from  the  I'liited  States.**  J.  Douglas  Hood,  Proceedings  Biological 
Society  of  Washington,  Vol  XXVI,  June  P.M:i.  j).  ItW). 

More  recently  this  insect  has  bt^en  found  in  Sixteen  Mile  (*anyon  in 
Montana,  feeding  on  the  native  wild  gooseberry  il^ihrs  sitosum  Lindi.), 
an<l  causing  the  same  characteristic  injury. 

The  details  of  the  life  history  and  habits  have  not  been  worked  out, 
but  th(*  following  notes  nuiy  be  given: 

The  adults  apIM^Hr  on  th<»  busings  s<mhi  after  growth  starts  and  later, 
the  young,  which  are  bright  red  with  black  head  an<]  h'gs.  may  1>e 
found.  The  hatching  of  the  young  is  strung  out  for  several  weeks. 
The  fir>t  young  app(*ar  about  the  middh*  of  June  and  we  liave  found 
yoiuig  just  hatched  on  July  12;  in  the  latter  part  f>f  July  only  adults 
are  found  and  these  <lisapiM»ar  during  the  smnmer.  The  s]MHMes 
apparently  liil)ernated  as  an  adult. 

Preliminarv  tests  with  insecticides  have  \h^'1\  made,  using  commer- 
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cial  lime-sulphur  solution  testing  27°  Baum4,  and  with  "Black  Leaf  40'' 
and  soap,  the  tobacco  extract  being  in  the  proportion  of  1  to  1000. 
The  lime-sulphur  solution  killed  many  of  the  thrips,  but  the  "  Black 
Leaf  40"  was  distinctly  more  effective,  destroying  practically  all  of  the 
insects.     The  spraying  was  done  on  July  9,  1912. 

At  Bozeman  this  thrips  is  more  particularly  a  gooseberry  pest, 
but  currants  are  frequently  attacked.  Of  the  two  currants  mentioned, 
the  black  species  {Ribes  nigrum)  is  distinctly  preferred.  As  a  common 
name  for  this  insect  we  propose  "The  Currant  Thrips. " 


President  P.  J.  Parrott:  These  insects  discussed  in  this  paper 
are  examples  of  the  surprises  that  attend  the  work  of  the  entomologist. 
Recently  our  attention  has  been  called  to  a  snout-beetle  that  has  never 
been  recorded  as  being  of  economic  importance,  but  which  occurs  on 
sandy  soils  in  New  York  where  peaches  are  grown.  It  appears  in  the 
spring  and  feeds  on  the  young  leaves  of  the  peach.  During  some 
seasons  it  causes  quite  a  little  injury  to  young  peach  trees. 

Adjournment. 

Afternoon-  session,  Thursday,  January  1,  1.30  p,  m. 

President  P.  J.  Parrott:  Dr.  C.  Gordon  Hewitt  will  present  the 
first  paper  on  **The  Occurrence  of  the  Warble  Fly  {Hypoderma  botns), 
in  Canada.'* 

THE    OCCURRENCE    OF    THE  WARBLE  FLY  (HYPODERMA 

BOVIS),  IN  CANADA 

By  C.  GoRixoN  Hewitt,  OUatoaf  Can. 

(Withdrawn  for  publication  elsewhere.) 


Mr.  Herbert  Osborn:  Have  there  been  any  recent  importations 
from  Europe? 

Mr.  C  (lordon  Hewitt:  I  don't  know.  Of  course,  we  are  receiving 
cattle  from  Europe  all  the  time. 

President  P.  J.  Parrott:  Do  you  know  anything  about  the  dis- 
tribution of  H.  bovis  in  the  Unite<l  States? 

Mr.  C.  (loRDON  Hewitt:  Except  for  the  reference  of  Johnson  of 
its  occurrence  in  Vermont,  I  know  of  no  other  records.  My  object  in 
presenting  this  short  paper  is  to  have  the  entomologists  in  the  United 
States  on  the  lookout  for  this  insect.  The  species  in  the  United  States 
has  always  been  referred  to  as  lineata. 

Prksident  p.  J.  Parroti  :  The  next  paper  is  by  Dr.  H.  T.  Femald, 
on  "Control  of  the  Onion  Thrips  and  Onion  Maggots.'' 


Digitized  by 


Google 


196  JOIKNAI.  OF  Ea)NOMIC  ENTOMOI^KJY  [VoL  7 

NOTES  ON  THE  ONION  THRIPS  AND  THE  ONION  MAGGOT 

My  n.  T.  Ki'.K.VALi)  umf  A.  I.  Hoi'rne,  Amhrrnt,  ManH. 

Th<»  "Onion  Blight  "  i^<  very  rominon  and  wtIous  in  the  onion-raising 
districts  of  New  Knf^land.  The  trouble  is  oausfni  by  Thripn  (abaci 
Linde..  whieli  is  widely  dispersed  over  the  country,  and  the  loss  caused 
by  this  ins<'ct  is  often  great. 

Studies  on  this  |X'st  extending  over  a  period  of  alwmt  five  years 
have  now  Iwen  completed  in  Massac hus<»tts,  and  have  givt^n  the  fol- 
lowing results: 

The  insi'ct  pasM's  the  winter  as  the  adult  in  any  protected  places 
iivailablc.  Tliese  an*  generally  in  the  refuse*  left  «)n  the  onion  field,  in 
rubbish  heaps,  or  at  the  base  of  the  gniss(^  on  uncultivated  fields  and 
along  roadsides  near  the  onion  fiehls.  In  spring,  soon  after  the  onions 
come  up.  the  insects  leave  tlu'ir  winter  (piarters  and  p:iss  to  the  plants, 
then  usually  an  inch  or  two  high.  They  hwate  on  the  heaves  and  lM»gin 
to  suck  the  juK'es  and  brei'd.  The  effect  of  the  feeding  upon  the  plant 
is  first  shown  by  the  l(»avrs  attacked,  which  lM»gin  to  In^nd  rather 
Hhar])ly  downward,  bringing  tht*  thrips  within  thu  protection  f(»rmed 
by  tin-  bend.  This  is  due  to  the  abstract i(m  of  sap  froni  one  place 
whilr  the  rest  of  the  leaf  i>  gn»wing  rapi<lly.  so  that  in  const'fjuence  the 
injuri'd  point  is  as  it  were,  gniwn  around  by  the  uninjured  {Mirtions. 
Thi>  rumlition  i>  often  «'vi*lent  !»y  the  time  the  plants  an*  thrrr  inch«*s 
high.  :iii«l  increas«'s  <luriiiu.  thf  season,  while  other  leavrs  become  in- 
volved :i>  the  iiiseet>  spread.  Dying  back  from  the  tips  soon  apix'ars. 
and  in  >eri()U>  att:iek>  eitiier  the  entire  plant  may  die  or  the  bulb 
make  nnly  parti;d  growth. 

In  li-'ting  different  method'*  <»f  c*>ntn»l  for  thi^  pest,  tin-  rather  un- 
u>ual  in4thod>  n^^ed  for  r:ii>inL;  thi>  crop  >honld  be  kept  in  mind.  In 
New  I'.nuland  at  le:i>t.  the  land  is  fertilizeil  broadeaM  and  the  S4»eti 
.<own  in  riiw>  by  MM-der-.  and  eovered  by  a  roller  behin«l  the  >ml  spout. 
Th«"  mw-  v:iry  in  ai'eiirilani-i-  with  tin-  id«'a>  of  dilYfreiit  growers  but 
their  :i\fr;ige  di^t;inee  .-ipart  i-  |htIi:i|)s  fourteen  in«'lies  or  le**>.  The 
>eed  i-  -iiwn  >o  rlii^rly  in  the  row >  ih;it  >omf  thinning  i-*  u-ually  nee«»s- 
>:ir>  wlit-n-  ui-rmination  i<«  eomplete.  :ind  a  tl«'ld  nf  \ii:«)roU'<^  plants 
eann«»t  Im-  traveit-d  ovi  r  with  ;i  "•|»r:iy  |)ump  aMt-r  \\\*--f  .iri-  mon-  than 
>i\  im-lii-  hiiih.  without  lau-imt  *«'rioi|v  injur>  to  thr  Itavr-  whii'h 
leinl  ti.  -.jinail  out.  lattT.-dly.  .\ny  tn-atnunt.  ihrri'lon-.  mu-i  Im» 
whil*  tin  pl.-mt-  are  >mall.  ami  in  <omf  ea^i--.  a!  It-.-i-!  tin-  thrips 
>pn;it|  t.»  tli«-  fii-lil  att«r  tin-  |>lant^  an-  rraily  too  iarur  to  pi-rmit  of 
trtatiu'iit   witlmu!  ••oii'-ii|rrabl«'  injury. 

'Ilif  « AiMrifntnt-  wtr»-  nirnluitril  nn  rivrr  Imttoni  I.umI  u-'d  alino>t 
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exclusively  for  onion  growing,  the  fields  covering  from  six  to  ten  acres 
and  separated  only  by  narrow  strips  of  grass  used  as  roads.  Kerosene 
emulsion  1  to  5;  whale  oil  soap,  and  tobacco  whale  oil  soap  were  used 
in  the  tests.  To  bring  the  cost  of  treatment,  particularly  labor,  within 
reasonable  limits,  a  pump  was  placed  on  a  hand  cultivator  and  geared 
to  the  cultivator  wheels  while  the  discharge  pipe  was  arranged  to 
distribute  to  five  nozzles  placed  opposite  five  rows,  so  that  this  num)>er 
would  receive  treatment  at  once.  It  was  soon  found  that  with  any 
gearing  available  a  rapid  walk  was  necessar>'  to  develop  sufiicient 
pressure,  and  that  the  speed  required  to  obtain  this  pressure  meant 
that  a  thorough  spraying  was  impossible  before  any  given  plant  had 
been  left  far  behind.  Possibly  this  mechanical  defect  might  have  been 
remedied,  but  hand  tests  of  the  material  showed  that  it  was  practically 
impossible  to  r(»ach  enough  of  the  thrips  to  make  it  worth  while.  The 
onion  leaf  is  quite  repellent  to  these  materials,  and  as  soon  as  the  thrips 
has  worked  long  enougli  for  the  leaf  to  b(»nd  downward  somewhat  the 
insect  can  be  reached  only  by  an  underspray,  and  large  numlxTs  will 
hv  miss(»d  in  any  case. 

As  hand  work  at  leisure  was  out  of  the  question  because  of  its  cost, 
and  as  oven  with  an  effective  machine  an  underspray  cannot  long  be 
used  before  th(»  growth  of  the  plants  would  prevent  its  use  by  causing 
injury  during  the  process,  these  treatments  were  given  up.  Instead, 
the  careful  destruction  of  all  refuse  after  the  crop  was  gathered,  and 
the  burning  over  of  all  strips  of  grass  through  and  around  the  fields 
was  advised.  This  practice  has  now  be<*n  carried  out  for  s(»veral 
seasons  with  good  results.  The  growers  of  one  large  area  have  coop- 
erated in  this,  and  now  find  few  thrips,  and  those  which  do  appear, 
are  most  noticeable  near  the  boundaries  of  the  land  which  they  control, 
apparently  coming  in  from  places  where  burning  ovct  has  not  been 
don(»  in  early  spring.  The  adult  iloes  not  appear  to  fly  far  of  its  own 
volition,  and  unless  carri(»d  by  strong  winds  it  would  s(*em  prol)able 
that  onion  fields  can,  to  at  least  a  considerable*  extent,  be  k(»pt  clear 
of  tlie  thrips  by  running  fire  over  all  plac(»s  near,  in  which  they  hilnT- 
nate. 

Another  pest  wliich  has  much  injured  the  onion  crop  in  Ma.«<sachu- 
setts  is  \]\v  onion  maggot,  the  loss  in  some  eas(»s  nnming  as  high  as  a 
hundred  dollars  per  acre.  In  order  to  discover  if  possible  some  way 
in  whieli  the  ravages  of  tliis  insect  may  Iw  prevented,  experiments 
have  Ihumi  conducted  for  several  years  at  the  Kxperiment  Station. 

A  pnOiniinary  study  of  the  literature  of  the  subject  showed  that 
nnnicnms  recommendations  as  to  methods  of  control  liad  already 
hern  made.  A  mon»  critical  examination,  however,  suggested  the 
belief  that  some  of  these  at  least  were  more  theoretical  than  practical, 
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and  that  it  was  extremely  doubtful  if  any  of  them  had  ever 
been  tested  over  as  large  an  area  as  a  single  acre,  even.  In  several 
cases  it  schemed  probable  that  the  person  concerned  had  really  experi- 
mented with  the  cabbage  maggot  and  had  merely  inferred  that  a 
treatment  successful  there  would  also  prove  efficient  in  onion  fields, 
not  realizing  that  the  different  method  of  growing  onions  might  affect 
the  results. 

After  a  prolonged  study  of  the  treatments  advisi'd.  eight  of  the 
most  promising  were  selected  for  trial,  the  others  IxMng  prohibitive 
on  their  face,  either  iM'cause  of  the  difficulty  of  obtaining  the  material 
in  sufficient  quantities  for  ext<^nsive  experiment,  its  cost,  or  an  evident 
great  expense  in  its  application.  These  eight  were:  carbon  disulfid; 
nicine:  powden»d  hellelK>re;  hellebore  decoction;  soap  wash;  carbolic 
acid  and  lime;  kerosene  emulsion:  and  carlwlic  acid  emulsion. 

Time  dws  not  ix*rmit  the  presentation  here  of  the  details  of  the  tests, 
which  are  given  in  the  25th  Annual  Report  of  the  Massachusetts 
Agricultural  KxiM»riment  Station.  The  results,  however,  are  briefly  as 
follows: 

The  carbon  disulfid  when  placed  near  enough  to  the  plants  to  pro- 
tect them  from  the  maggots,  kille<l  most  of  the  plants.  It  is  possible 
that  a  long  series  of  tests  would  show  that  a  certain  amount  placed 
at  some  certain  distance  from  the  plant  wouhl  give  protection  with- 
out injury,  but  the  application  of  any  treatment,  with  the  accuracy 
this  would  re(|uire,  to  a  ten-acre  field  would  be  impossible  except  at 
a  prohibitive  cost.  If  a  s<»«m<l  treatment  were  necessary  as  would 
probably  I  e  the  case,  it  wouhl  become  still  more  impracticable,  while 
the  cost  UiT  a  single  application  would  W  from  812  to  $14.  For 
thesi'  reasons,  therefore,  the  carbon  disulfid  nietluNl  may  Im'  dismissed 
as  not  feasil)le. 

Xirine  was  test<»d  mainly  from  curiosity  to  learn  if  it  was  an  ins<K?t 
repellent  as  it  was  clainie<l  to  be.  It  was  foun«l  to  have  no  protective 
value,  and  at  the  prices  cpioted  its  cost  would  be  prohibitive  in  any  case. 

INiwdered  hellelnire  dusted  along  the  rows  cost  over  fifty  dollars 
for  rach  application,  ineluding  the  lal)or.  The  treatment  would 
m*4Ml  to  be  repeated  at  least  once,  and  probably  twice,  bringing  the 
expt'iisr  ton  high.     The  rrsiilts  also,  werr  far  fnmi  satisfactory. 

Hellebore  deeoetion  prepared  according  to  Smitirs  directions  (X.  J. 
Hull.  2(N))  seemed  to  give  no  protection  whatever  to  the  onicms  and 
th«'  ('o>t  of  material  and  its  applieati(»ii  three  tiiiie>  would  be  gn'ater 
than  the  average  loss  without  treatment.  evt'U  if  mMid  results  had  Un^n 
obtained. 

Soa|>  wii^h  Using  one  pound  *)f  >oa|>  in  ten  gallons  of  water.  |M)ure<l 
along  the  rows.  thn»«»  times  at  inti-rvaU  of  ten  days,  gave  only  nuMlor- 
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ately  good  results.  The  cost  of  the  soap  and  of  its  preparation  and 
application  came  to  about  $20  an  acre  for  each  application,  bringing 
the  cost  too  high  to  make  it  a  desirable  treatment.  , 

Carbolic  acid  and  lime  also  failed  to  give  good  results.  '  Either  the 
coating  around  the  plants  was  too  thin  or  the  maggots  went  beneath 
it.  After  every  cultivation  or  row  weeding  it  was  necessary  to  repeat 
the  treatment,  and  the  infestation  of  the  treated  rows  was  as  great  as 
of  the  untreated  check  rows.  The  cost  of  the  material  was  not  great 
but  the  application  had  to  be  carefully  made  in  order  to  obtain  a 
complete  crust  around  the  plants,  and  this  took  time.  The  total  cost 
for  one  application  finally  figured  out  at  about  $23  per  acre,  which  in 
view  of  the  repetitions  necessary  aft^r  each  cultivation  would  make  the 
cost  too  great  even  if  it  had  been  effective. 

Kerosene  emulsions,  one  part  to  nine;  to  fourteen,  and  to  nineteen 
of  water,  were  applied  like  the  soap  wash  and  repeated  at  intervals  of 
ten  to  fourteen  days.  The  different  strengths  seemed  to  give  no  differ- 
ence in  the  results  and  no  injury  to  the  plants  or  protection  from  the 
maggots  was  found.  The  total  cost  for  one  application  per  acre  varied 
from  about  $20  to  $24,  which  for  three  applications  would  be  too 
high. 

Carbolic  acid  emulsion  gave  the  best  results  so  far  as  protection 
from  maggots  was  concerned,  though  not  being  entirely  effective.  The 
cost  for  the  four  treatments  necessary  would  come  to  from  $35  to 
$50. 

The  conclusions  drawn  from  these  tests  were  that  none  of  the  treat- 
ments are  entirely  satisfactory  and  that  most  of  them  are  in  any  case 
prohibitive  because  of  their  expense.  Accordingly,  the  problem  may 
be  formulated  somewhat  as  follows:  To  find  some  material  which  will 
destroy  or  repel  the  onion  maggot  at  a  total  cost  of  less  than  $50  per 
acre. 

The  greatest  item  of  expense  is,  of  course,  the  application  of  the 
miiterial,  and  any  method  which  A\ill  reduce  this  is  of  value.  Each 
repetiticm  of  the  application  rapidly  increases  the  cost,  and  if  a  sul)- 
stance  can  be  found  with  which  a  single  treatment  will  be  sufficient, 
this  will  be  a  great  advantage.  If,  then,  this  treatment  can  be  com- 
bined with  the  planting,  the  extra  cost  will  be  mainly  that  of  the 
material. 

During  the  past  season,  therefore,  an  attempt  has  been  made  to 
discovcT  some  repellent  which  could  be  fed  on  to  the  seed  from  a  supply 
tank  just  behind  the  seed  spout  and  in  front  of  the  roller,  which  would 
keep  the  maggots  away. 

A  number  of  materials  were  tested  for  this  purpose,  and  it  was  found 
that  some  are  injurious  to  the  seed,  preventing  its  germination,  and 
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that  Others  are  too  costly  for  use,  even  in  this  way.  One  or  two 
promising  substances  have  been  found,  however,  and  farther  tests  of 
these  will  be  made  during  the  coming  season,  as  it  is,  of  course,  unwise 
to  rely  upon  the  results  obtained  in  a  single  year. 


Mr.  Herbert  Ohborn:  Have  you  noticed  any  effect  of  dry  season 
on  the  bre(Hling  of  onion  thrips  and  does  a  dr\'  season  show  any  reduc- 
tion in  the  injury  caused  by  this  insect? 

Mr.  H.  T.  Fernald:  Dry  seasons  may  check  the  injury'  to  a  certain 
extent  after  a  time,  but  at  first  the  insects  seem  to  increase  rapidly. 
At  one  time  I  thought  this  insect  was  distinctly  a  dry  season  species. 
Later  it  did  not  seem  to  be  affected  so  much  by  dry  weather. 

Mr.  Herbert  Osborn:  My  experience  has  been  that  it  migrates 
into  onion  fields  during  the  dr>'  |KTio<ls. 

Mr.  H.  T.  Fernald:  Dry  weather  usually  begins  in  New  England 
al)out  the  1st  of  Jul^'  and  at  that  time  our  onion  fields  are  so  thoroughly 
8tockc<l  with  thrips  that  no  further  migration  to  them  is  necessary. 

President  P.  J.  Parrott:  Is  this  sjx'cies  a  common  pest  on  cab- 
bages in  Massachusetts? 

Mr.  H.  T.  Fernald:     I  have  not  noticwi  it  to  any  extent. 

President  P.  J.  Parrott:  As  regards  the  maggot,  Mr.  Schoene 
has  iH'en  working  with  a  similar  in.«<ect  which  attacks  cabbage,  and  has 
found  that  (•arlH)lic  aci<l  emulsion  is  not  a  satisfactory  treatment.  We 
rely  on  scrroning  the  seed-lH»ds  to  protect  secMllings. 

Mu.  \V.  I).  Hintek:  Has  any<»ne  trie<l  naphtha'ine?  This  sub- 
stance has  b<M*n  f<»iin<l  to  Im»  very  <lestructive  to  sevtTal  species  of  root 
maggots.  I  havr  trie<l  it  on  <'ab)»age.  turnii)s.  and  radishes,  but  not 
on  onions,  and  it  gavr  the  plants  practical  immunity. 

\  meinbrr:  I  have  tried  naphthaline  alone  an<l  in  combination  with 
other  materials  and  found  that  it  (controlled  both  the  maggots  and 
the  growth  of  the  plants. 

Phesidknt  p.  .1.  PARKorr:  One  of  our  eabbage  gro\v«Ts  has  made 
it  a  praetiiM^  of  planting  a  ni(»th  ball  with  his  early  calibages. 

Mh.  \V.  J.  S«  hokne:     The  cabbages  do  not  grow  very  well,  however. 

Mk.  IIknuy  Skinner:  Naphthaline  miglit  l»e  used  in  X\w  licpiid 
form.  It  i>  one  f>f  the  best  materials  to  use  fnr  IioumIioM  insects  Iw- 
eau>e  it  can  l)e  applied  so  a>  to  s«*al  every  hiding  place. 

PuK>ir)KNT  P.  .1.  Pakuott:  Tin*  next  paper  is  entitle«l  *  .\  New 
l)i'>tru«tive  (utwonu  «>f  the  (It-nu^  Porosagrnti--  n««urring  in  Western 
CaiiadM.'"  bv  Mr.  Arthur  ( iib^un.      It  will  l»e  na*l  bv  Doctor  Hewitt. 
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A  NEW  DESTRUCTIVE  CUTWORM  OF  THE  GENUS  POROSA- 
GROTIS,  OCCURRING  IN  WESTERN  CANADA 

By  Arthur  Gibson,  Chi^  Assistant  Entomologistj  Division  of  Eniomologyf 

OUawaj  Canada 

In  June,  1911,  reports  reached  the  Division,  from  southern  Alberta 
of  extensive  injury  to  grain  crops  owing  to  the  ravages  of  cutworms. 
From  material  received  two  moths  were  reared  which  were  determined 
at  the  time  by  Mr.  F.  H.  WoUey-Dod  as  Porosagrotis  delorata  Sm.  A 
brief  record  of  one  instance  where  a  correspondent  claimed  to  have  lost 
320  acres  of  wheat,  before  June  21,  was  referred  to  in  my  bulletin  on 
cutworms  (No.  3,  Dominion  of  Canada,  Division  of  Entomology^ 
Frebuary,  1912),  and  Dr.  C.  Gordon  He\^ntt  also  referred  to  the  out- 
break in  his  annual  report,  as  Dominion  Entomologist,  for  the  year 
ending  March  31,  1912.  This  was  the  first  occurrence  on  record  of  this 
cutworm  as  an  injurious  species;  in  fact,  the  insect  had  hitherto  been 
looked  upon  as  an  extreme  rarity  in  Canada. 

During  the  first  half  of  May,  1912,  farmers  in  the  neighborhood  of 
Lethbridge,  Monarch,  McLeod,  and  other  places  in  southern  Alberta, 
noticed  large  numbers  of  the  cutworms  in  their  fields.  Mr.  W.  H. 
Fairfield,  supiTintendent  of  the  Experimental  Station  at  lethbridge, 
reported  that  the  first  noticeable  damage  to  crops  was  on  May  6.  A 
correspondent  at,  McLeod,  Alberta,  32  miles  from  Lethbridge,  stated 
that  the  cutworms  began  to  attack  fall  wheat  about  the  middle  of 
April.  Other  crops  destroyed  were  spring  wheat,  when  it  came  up 
about  the  beginning  of  May,  oats,  barlej',  beets,  onions,  cabbages, 
carrots,  etc.  Many  acres  which  were  in  spring  wheat,  and  which 
had  been  destroyed  later,  were  sown  to  oats  in  early  June,  and 
this  crop  was  also  completely  eaten.  In  some  instances  as  many 
as  three*  sowings  w(»re  made.  In  the  Lethbridge  Land  District,  from 
the  city  of  Lethbridge  westward  to  Pearce,  and  northward  taking  in 
Diamond  City,  Monarch,  Stanton  and  other  immediate  settlements, 
it  has  Ix'cn  carefully  estimated  that  actually  33  |K»r  cent,  of  th(»  grain 
sown  was  destroyed.  From  personal  visits  made  to  infested  districts 
Mr.  Fairfield  stated  that  he  was  of  the  opinion  that  l)etween  30,000 
and  35,(K)()  acres  of  grain  had  actually  been  destroyed  by  cutworms, 
in  1012.  in  the  southern  part  of  the  Province  of  Alberta. 

On  May  10,  1912,  larvie  collected  at  Lethbridge  on  May  (>.  were 
receiviul  at  Ottawa.  These  were  of  different  sizes  from  about  half  an 
inch  to  OIK*  inch  in  length.  Some*  of  the.<«e  larva*  were  full  grown  and 
entered  thr  earth  for  pupation  on  May  28.  The  larvie  n»mained  in  the 
earth,  no  diangr  taking  place  until  June  18,  when  the  first  pupa  was 
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observed.  The  moth  from  this  emerged  on  July  19;  others  emerged 
later,  the  last  issuing  on  August  21. 

In  view  of  the  serious  nature  of  the  outbreak  of  1912,  Doctor  Hewitt 
arranged  for  an  investigation  of  life-history,  habits,  methods  of  control, 
etc.,  in  the  spring  and  summer  of  1913,  and  I  was  instructed  to  plan 
these  experiments  and  also  to  proceed  to  All)ert.a  to  l>egin  the  work  and 
make  a  survey  of  the  infested  districts.  Mr.  E.  H.  Strickland  was 
appointed  to  carry  on  the  work  in  the  field  throughout  the  season  to 
make  a  special  study  of  this  ami  other  cutworms  occurring  in  the 
province. 

In  the  end  of  April  and  early  May  we  found  the  cutworms  fairly 
numerous,  throughout  the  Ii<»thbridge  District,  in  spring  wheat,  fall 
wheat  and  oats.  In  certain  places  they  were  very  numerous,  as,  for 
instance,  at  Iron  Springs  where  they  were  present  in  some  fields  in 
numlH»rs  varying  from  3  to  11  to  the  square  foot.  The  larvs  on  this 
date  (May  6)  were  mostly  from  one  fourth-  to  one  half-inch  long. 
In  our  fiehi  control  expcTiments  we  divided  infested  fields  into  various 
sized  plots,  none  smaller  than  one  tenth  of  an  acre  each.  These  were 
treated  witli  various  strengths  of  Paris  green,  salt  and  sugar,  mixed 
with  moistened  bran,  and  scattered,  in  the  usual  way,  over  the  fields. 
Ix)ndon  purple  and  lead  ars<»nate  were  also  us<m1. 

During  our  first  WTies  of  exp«»riments  the  weather  was  very  dull  and 
cool  and  the  cutworms  fed  very  little.  Tin*  highest  |MTcentage  killed 
in  some  of  the  plots  was  only  25  ]>er  cent.  Kven  later  ex]M»riments 
when  the  weatluT  was  warmer  and  the  larva»  more  active,  unfortunately 
di<l  not  furnish  satisfactory'  results.  From  obs<»rvations  mad«»  durinii; 
the  evening,  by  Mr.  Strickland,  it  would  ap|K»ar  that  the  habit  of  this 
PonmujuttiH  larva  is  to  trav«»l  over  the  surface  of  the  soil  and  when  a 
suitable  plant  for  attack  is  found,  it  immediately  burrows  and  fwds 
just  Im'Iow  the  surface.  One  half-grown  cattTpillar  was  obs<»rved  to 
crawl  nine  feet  in  fifteen  minutes.  If  this  undergroiimi  feeding  habit 
is  fairly  constant  it  will,  of  course*,  explain  why  we  failed  to  get  lK»tter 
H'sults  from  ]>oisoned  bran.  Further  exiHTiments  will,  of  cours<».  lie 
con<lurlc<l  whenever  thr  op|K)rtunity  arises.  It  is  interesting  to  note, 
howrVfT.  that  at  Raymond.  2i\  miles  from  Lrthbridge.  in  large  fields 
of  ?<ugar  iMTts  the  attack  of  1912  was  stopfN^d  within  21  hours  after 
th(*  bran  was  applied.  Thr  :tpplication  of  ]M)isoii(Ml  bran  was  made 
lN*tw<*cn  tlir  \M\  and  ITitli  of  May,  and  the  actual  cost,  including 
matcnal  and  labor  figun^l  out  at  'M)  cents  ]>(T  acre.  When  visiting 
Kaynioiid  on  May  I'l.  \\)\\\.  1  wa**  fortunate  in  reaching  \\w  sugar  l)eet 
field>  at  a  time  when  bran  was  Iwing  ap|)liiMl  to  protect  this  year's  cnip. 
Five  in«'n.  a  distaine  of  10  fi'et  apart,  were  distributing  thi*  bran  with 
lM»th  hautU,  from  a  sack  hung  in  front  of  th«'  body.     The  maniiger  of 
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the  sugar  beet  factory  informed  me  that  one  man  will  cover  20  acres 
in  a  day.  Five  Japs  distributed  the  bran  over  30  acres  in  3  hours — 15 
pounds  of  bran  to  the  acre.  One  hundred  pounds  of  bran  poisoned  with 
IJ  pounds  of  Paris  green,  is  used  to  cover  7  acres.  No  sugar  or  salt  is 
added.  About  1,500  acres  of  beets  are  under  cultivation  near  the  sugar 
beet  factory. 

Description  of  Larva.  Length,  when  mature,  from  about  1}  to 
nearly  IJ  inches;  of  a  sordid,  whitish,  color;  no  markings  on  body. 
Thoracic  shield  brown  with  a  whitish  dorsal  stripe.  Spiracles  black. 
Tubercles  dark  brown,  seta?  circled  with  white.  Dark  pulsating  dorsal 
vessel,  conspicuous  in  some  specimens.  Thoracic  feet  pale  brown; 
prolegs  concolorous.  Head  pale  brownish  almost  concolorous  with 
body,  the  only  marking  being  a  conspicuous  band  of  dark  brown  on 
epicranium,  bordering  either  side  of  clypeus  and  median  suture,  some- 
what after  the  sides  of  the  letter  H;  ocelli  black;  mouth-parts  blackish. 

Status  of  the  Insect.  Porosagrotis  delorata  was  described  by 
Smith*  from  a  single  male  specimen  collected  at  High  River,  Alberta, 
which  locality  is  101  miles,  by  rail,  from  Lethbridge.  From  a  study 
of  the  specimens  which  we  have  reared  I  am  convinced  that  P.  delorata 
is  Morrison's  species  (Agrotis)  orthogoniay  described  from  Glencoe, 
Nebraska.*  A  specimen  which  1  recently  examined  in  the  collection 
of  Prof.  T.  N.  Willing,  of  Saskatoon,  Saskatchewan,  and  which  had 
been  collected  at  Kegina,  Saskatchewan,  on  August  10,  1904,  was 
determined  by  Mr.  F.  H.  Wolley-Dod  as  Porosagrotis  orthogonia.  In 
the  Canadian  Entomologist,  XL,  102,  March,  1908,  Sir  G.  F.  Hampson 
records  a  specimen  under  this  latter  name  which  was  collected  in 
Alberta. 

Mr.  Glenn  W.  Hbrrick:     Was  the  poison  mixed  with  dry  bran? 

Mr.  C.  Gordon  Hewitt:  Enough  water  was  added  to  make  it 
easy  to  handle. 

Prfsident  p.  J.  Parrott:  The  next  paper  is  by  Dr.  W.  E.  Hinds 
■entitled  "Reducing  Insect  Injury  to  Stored  Com.'* 

REDUCING  INSECT  INJURY  TO   STORED  CORN 

By  W.  E.  Hinds,  Aiiburn,  Alabama 

In  economic  value  for  the  Southern  States  this  problem  is  only 
second  in  im|x)rtance  to  that  of  controlling  the  Mexican  cotton  boll 
weevil.  The  present  interest  in  stored  corn  insect  control  is  in  some 
measure  an  outgrowth  of  the  fight  that  is  being  made  for  better  farming 

'  Jour.  N.  Y.  Ent.  Soc.  XVI,  S7,  1908. 

'  l*n)c.  Boston  Soc.  Xat.  Hist.,  XVIII,  239,  1876. 
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in  the  Ik)11  weevil  (*ampaign,  which  involves  the  reduction  of  cotton 
acreage,  diversification  and  rotation  of  crops,  the  increase  of  live  stoi^k 
produ(*tion,  etc.  All  of  this  means  for  one  thing  more  corn  and  longer 
storage  for  part  of  the  increased  crop.  Within  the  past  few  years, 
the  lM)ys  of  the  South  under  the  guidance  of  the  Corn  (Muh  movement 
have  n'|K»atedly  demonstrated  that  the  South  can  pnxluce  larger 
yields  of  corn  |M'r  acre  than  fXThaps  any  other  section  of  the  country, 
and  withal  can  pnMlucc*  it  more  economically  than  any  other  section. 
Alabama  presents  two  hm-ohIs  that  may  challenge  the  worhl.  In 
1911,  a  fourteen-year-old  hoy,  whose  father  was  a  county  demon- 
stration agent,  produced  over  212  bushels  of  corn  on  an  acre  at  a  cost 
of  \hiS  ct'uts  jwr  huslK'l.  In  llMJi  another  Alabama  boy  proiluced 
232.7  bushels  on  a  single  acn\  but  his  cost  was  l)etween  U)  ciMits  and 
20  cents  per  l»ushel.  There  is  no  longer  any  question  that  the  South 
can  raise  her  corn.  The  real  <piestion  now  is.  can  she  preserve  it 
from  ins<»ct  injury  during  storage,  so  that  she  may  steadily  increa.se  her 
production  until  she  raises  at  least  all  that  she  needs  and  can  profita- 
bly utili/.t*  in  her  home  consumption,  which  is  bound  to  increase 
greatly  in  the  near  future,  for  the  South  is  apparently  <lestined  to 
lK»<*omP  the  greatest  s(*ction  in  this  <'ountry  for  incn*asing  meat  pro- 
duction upon  the  farm. 

There  arc  several  sjMM'ics  of  insects  c<»nctTned  in  the  injury  to  sttired 
c«irn.  and  their  n'lativ<»  importance  varies  in  tlifferent  s<M'tion>.  The 
mo**!  geniTally  important  of  these  siM'cies  inchnle  two  motliN:  th<*  Indian 
meal  >n(iut  motli.  l^ltulin  inttrpnnrttlla  and  the  Angumoi>  grain  moth, 
Sitittrnijn  nnnltlln:  three  or  f«»ur  small  beetles  known  g<'iierally  as 
enemies  «►!'  >tt»red  produrts:  the  rust-red  i\\u\  confuse«l  flour  iK'etles, 
Trifmlmtn  ft  rnniint  uni  and  7'.  ranfusum:  the  sipiare-iieelved  grain 
beetle.  <  it  t  hart  us  t/tnnllntiis  :iiid  the  >aw-to«»thed  grain  lM*ell«*.  Sihnnus 
surintnut  n>is:  uml  niore  important  than  all  tlie>e  put  ttigetjier  in  inost 
ni  the  t4'rritnry  within  2tMI  mile**  of  the  ct»asi  tlinnmh  the  South  Atlantic* 
an<l  <  iulf  St:ite>  and  extending  >till  further  inland  in  Luui«*iana.  Texas 
ami  tlimuuh  Mexim  i*.  the  ^n-eallrfl  riee-weevil.  (  nUwtlrn  unizn  L. 
Tlii*-  «»|Mrii'^  In  known  >o  mueli  nion*  iMiimnunly  here  by  tiie  name  of 
"biaik  wtevil"  that  we  think  thi<  eoniinun  naire  '^hnuhl  be  generally 
ad«»|»te«i.  It  i-  till-  >prrieH.  \\\v  blaj'k  wt-evil.  that  \\ r  havi*  Imcii  study- 
ing e-perially  ami  tn  ujiirh  we  -hall  n-fer  part ii-ulariv  in  th«'  balauct* 
i»f  thi-  :irtir|i'.  I-'nrtunatelv,  wjiat  i-  nM»*-t  ttViMt ive  f«»r  thr  mntrol  of 
thf  Mark  \\fi\  il  i-  ittV«ti\«'  iikt\\i-»-  in  p-'lurnm  injury  !•>  n«»»-t  <if  tbo 

nthi-r    -prrli- 

I  Inn-  .in-  -tvtral  !ili:i-«-  tn  tin  «|u<-Ntiun  «i|"  in--  r:iu*'i«i  by  iuM'ct.s 
Til  iiiMi  p:iriiiularl\  •liirnni  -tnrMMi-.  Tin-  injury  «»it«n  atb'rt>  mti- 
«»u-l\    tfii-  \:iluf  It?  -it«|  iiiin  in  ill'-  S«»uth.      Int«*^tii|  krrnri-  are  nc»t 
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likely  to  germinate  at  all  and  if  they  do  start  the  growth  of  the  young 
plant  is  likely  to  be  weak.  This  poor  seed  means  often  broken  stands 
and  weak  or  barren  stalks  which  decrease  yields  generally.  Beside 
this,  the  crop  of  early  maturing  upland  corn  is  commonly  seriously 
injured  even  before  it  is  stored,  and  this  injury  is  continued  and  mul- 
tiplied during  the  storage.  Late  matured  corn,  such  as  is  commonly 
produced  on  the  wetter  Lowlands  and  river  bottoms,  is  rarely  seriously 
injured  unless  through  being  mixed  with  more  heavily  infested  corn 
in  storage.  In  the  method  of  storage  that  is  most  common  in  the 
South,  the  corn  is  allowed  to  stand  in  the  field  until  after  frost  occurs; 
then  it  is  gathered,  often  when  wet,  with  the  whole  husk  left  on  and 
stored  in  very  open  cribs  which  are  entirely  unfitted  for  any  fumigation 
treatment.  The  most  common  special  practice  for  weevil  control  is 
to  sprinkle  the  corn  with  salt  or  dust  it  with  air-slaked  lime,  etc., 
as  it  is  being  stored.  In  these  storage  practices  there  are  many  ele- 
ments that  contribute  to  serious  loss. 

There  is  a  large  waste  in  the  storage  space  required.^  In  studying 
several  varieties  of  com  of  widely  different  type,  we  have  found  that 
the  space  required  to  store  corn  that  will  yield  one  bushel  of  grain,  is 
often  from  three  to  four  times  as  great  where  it  is  stored  with  the  full 
husk  on  as  is  required  for  the  shelled  grain.  An  average  of  the  results 
for  several  varieties  required  for  56  pounds  of  shelled  corn  a  year  old, 
about  IJ  cubic  feet;  for  the  same  corn,  ears  husked,  2  cubic  feet;  with 
**slipshuck'*  on,  2i  cubic  feet;  and  with  the  full  husk  on,  3.6  cubic 
feet. 

The  waste  in  actual  corn  destroyed  is  a  yet  more  serious  item.  The 
corn  crop  of  Alabama  for  1912  was  about  54,000,000  bushels.  While 
this  was  less  than  two  thirds  of  what  the  state  used,  it  is  probable  that 
something  like  10,000,000  bushels  was  carried  through  into  the  early 
summer  of  1913  and  suffered  extensive  insect  injury.  Much  com  is 
simply  riddled  by  weevils  Iwfore  the  end  of  Noveml)er.  Chemical 
analyses  together  with  weight  determinations  have  shown  that  corn 
may  lose  fully  two  thirds  of  its  nutritive  value  during  a  year's  .storage. 
The  loss  in  feeding  value  is  even  greater  since  it  becomes  so  re|x»llant 
to  stock  that  horses,  cattle  and  mules  and  even  hogs  may  reject  it. 
Poultry  alone  eat  weevily  corn  with  relish.  It  is  probably  conserva- 
tive to  estimate  the  loss  to  Alabama's  corn  crop  alone  at  5  cents  per 
l)ush<'l  per  month  after  November  1st,  for  about  one  half  of  our  yield 
that  continues  in  storage  up  to  April  and  for  all  of  the  corn  stored  after 

'Thrn*  is  (iiiit«»  ji  wi(i(*  variation  in  the  volume  of  givon  weights  of  corn  >heUcd 
and  «»n  thr  cob  and  in  the  space  require*!  to  store  different  varieties  with  and  without 
luisks.  <':••.  TUv  volume  of  56  lbs.  of  shelle.l  corn  has  varied  a**  widely  as  from  1.04 
to2.0S  (Ml.  ft. 
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that  time.  On  this  basis,  Alabama's  loss  last  year  would  reach  close 
to  $4,000,000  for  nutritive  value  alone.  Certainly  the  protection  of 
corn  against  a  large  part  of  such  loss  would  pay  a  handsome  return  if  it 
can  be  secured  at  anything  less  tlwn  an  average  cost  of  5  cents  per 
bushel  for  the  entire  yield. 

The  net  result  of  these  most  common  i)ractices  may  be  summtnl  up 
in  one  sentence:  Not  only  do  they  fail  to  reduce  insect  injury  to  stored 
corn,  but  in  many  ways  they  even  contribute  largely  to  increasing 
that  injury.  The  reasons  for  this  conclusion  will  Ih»  shown  briefly  in 
succeeding  paragraphs  and  from  the  many  observations  and  experi- 
ments made,  wc  shall  attempt  to  formulate  some  recommendations 
as  to  methods  that  shall  have  real  effective  value  in  reducing  insect 
injury. 

Some  Preliminary  Factb  from  the  Life  History  of  Calandra 

oryza  L. 

lender  winter  climatic  conditions,  that  arc  normal  for  central  Ala- 
bama, there  is  no  repro<luction  among  the  black  weevils  during  about 
two  months,  ranging  from  the  middle  to  last  of  Decemljer  to  usually 
al)out  the  middle  or  latter  part  of  February.  Immature  stages  then 
occurring  in  com  kernels  develop  very  slowly,  if  at  all.  If  unusually 
cold  weather  occurs,  tempi»ratures  going  to  12**  F.  or  lower,  there  may 
be  a  very  large  mortality  among  both  adults  and  immature  stages. 
When  winter  temperatures  do  not  go  Inflow  20**  F.  the  total  mortality 
may  not  <»xc<M»d  10  \wr  cent  from  the  iH'giniiing  of  Xovcml)er  to  the 
end  of  March.  At  the  end  of  March,  VJVi,  in  examinations  involvinfc 
alnrnt  7,r>(K)  weevils,  only  11  pvr  cent  were  found  dead.  Most  of  the 
corn  ears  examined  were  stored  with  husk  on  and  thus  retained *pn>'>- 
ably  all  weevils  that  had  died  thereon  since  the  infestati<m  l>egan  in 
July  or  August   of   1912. 

()vii>osition  is  actively  resumecl  in  the  corn  bins  with  the  advent  of 
warm  weather  in  spring,  by  March  or  .\pril  at  latest,  and  the  first 
real  spring  gcnerati<m  emerges  usually  soint^time  in  May.  Females 
dei>osit  eggs  at  an  average  rate  of  alnnit  four  \n*r  day  in  hard  com. 
Weevils  leave  the  corn  cribs  and  apparently  go  to  tin*  fields  in  lar^c 
numlKTs  <luring  the  wann  days  from  the  middle  of  March  to  ()ctolx*r. 
The  height  of  this  movenu'nt.  as  shown  by  cage  trapping  tests,  app<*ar8 
to  o<'eur  <luring  July,  by  whi(*h  time  th«*  second  summer  generaticm  is 
out  in  th«»  corn  cribs  and  the  corn  in  storage  is  then  usually  in  very 
bad  shaiN*.  while  that  in  the  field  is  in  condition  for  attack. 

In  the  fields,  however,  we  know  of  no  spring  bn^'ding  place.  Weevila 
may  In*  taken  occasionally  in  the  field  and  they  feed  UfKin  a  large 
variety  of  >ubjects.  but  normal  breeding  does  not  .*^'em  to  iN'gin  out  of 
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doors  until  corn  has  passed  its  '* roasting  ear  stage'*  and  begins  to 
harden  up.  When  this  condition  of  corn  occurs,  no  matter  what  the 
date  on  the  calendar,  weevils  seem  to  be  ready  for  it  and  then,  for  the 
first  time,  come  to  the  corn  fields  in  large  numbers.  In  several  cases 
where  most  carefully  studied,  the  weevils  seem  to  have  come  most 
abundantly  from  the  direction  of  the  nearest  woods.  The  earliest 
maturing  corn — regardless  of  variety — attracts  them  in  greatest 
numbers  and,  naturally,  the  ears  that  have  exposed  tips  and  loose, 
open  husks  are  then  the  first  and  the  most  heavily  attacked.  For  a 
brief  period  most  of  the  weevils  may  be  found  upon  the  earliest  matur- 
ing and  most  exposed  ears  on  the  plants  scattered  within  perhaps  100 
feet  of  the  outer  edge  of  the  field.  Gradually  they  spread  farther 
inward  until  they  are  all  over  the  field  but  naturally  the  corn  from  the 
outer  edges  of  the  field  and  the  poorly  covered  ears  throughout  the 
field  will  always  contain  more  weevils  than  any  other  equal  number  of 
ears. 

These  observations,  together  with  the  common  experience  that 
early-matured  upland  com  is  nearly  always  heavily  infested,  while 
late  matured  river  bottom  corn  escapes  with  practically  no  injury, 
point  clearly  to  the  feasibility  of  trap  planting  to  concentrate  weevils 
and  of  so  handling  our  com  crop  upon  storage  that  heavily  infested 
corn  may  always  be  kept  separate  from  slightly  or  uninfested  portions 
of  the  crop  and  the  former  treated  for  weevil  control  or  fed  out  first, 
while  the  latter  may  be  carried  through  long  storage  without  necessity 
of  treatment  and  with  little  insect  injury. 

Futile  Remedial  Practices 

We  have  referred  to  the  common  practices  of  allowing  corn  to  stand 
in  the  field  until  after  a  killing  frost,  of  storing  while  wet  and  with  the 
husk  on,  of  sprinkling  with  salt,  etc.,  to  prevent  weevil  injury.  These, 
and  many  other  popular  ideas  we  have  tested  carefully  both  in  the 
laboratory  and  in  large  out-of-door  storage  bins  constructed  especially 
for  experimental  work  with  the  black  weevil,  and  we  have  found  in 
nearly  every  case  that  they  have  practically  no  value  in  weevil  control. 
A  few  of  these  ideas  deserve  specific  mention. 

It  is  commonly  supposed  that  by  leaving  com  in  the  field  until 
after  a  killing  frost  occurs  the  weevils  on  it  are  killed  and  that  injury 
during  storage  is  reduced  accordingly.  On  the  contrary,  ordinary 
killing  frosts  such  as  occur  at  the  beginning  of  the  cold  season  have  no 
killing  (effect  upon  either  adults  or  immature  stages.  Doubtless  the 
motionless  condition  of  benumbed  adults  on  the  cold  morning  following 
a  frost  hjis  misled  the  casual  observer  into  thinking  them  dead. 

Storing  with  the  husk  on  is  generally  supposed  to  give  more  pro- 
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lection  to  the  grain.  On  the  contrary^  it  insures  practically  ail  of  the 
weevils  Inking  successfully  transferred  from  the  field  to  the  crib  and  in 
the  crib  the  husk  gives  far  more  protection  to  the  weevils  already  at 
work  on  the  ears  than  it  does  to  the  corn. 

The  practice  of  storing  while  wet  or  of  wetting  as  it  is  toeing  Ktored* 
is  supposed  to  facilitate  a  heating  of  the  corn  which  will  destroy  the 
weevils  and  not  injure  the  corn.  It  is  apparently  true  that  it  is  possi- 
ble by  a  natural  heating  of  a  mass  of  immature  or  damp  corn  to  produce 
a  teni}M'rature  that  will  accomplish  this  result,  and  this  does  occa- 
sionally hap}M»n,  but  only  in  a  very  small  fraction  of  1  pt»r  cent  of  the 
attempts  is  th(»  desired  l>enefit  achieved.  It  is  safe  to  say  that  up  to 
the  present  time  w(»  do  not  understand  the  necessary  coincident  con- 
ditions of  degree  of  moisture,  volume  of  mass,  and  tightness  of  crib, 
etc.,  well  enough  to  advise  anyone  to  depend  U|Mm  this  heating  for 
weevil  control.  Th<»  much  more  common  effect  of  this  excess  of 
moisture  in  the  storage  bin  is  to  soften  the  grain  so  that  the  iii.s<'cts  can 
work  so  much  the  faster  and  to  multiply  the  molds  and  other  fungi 
growing  therein. 

The  .malting  of  the  corn  rendt*rs  the  husks  more  palatable  to  live 
stork  but.  on  the  other  hand  app<»ars  to  incn*ase  rather  than  reduce 
the  insi'ct  attack.  Salt  naturally  gathers  moisture  from  the  atmos- 
phere in  <*very  prolonged  {M^riod  of  high  humidity  and  thus  n^nders  the 
corn  softer  antl  more  susc(»ptible  to  attack  l>oth  of  inwcts  and  of  fungi. 
A  practical  t<'st  of  this  treatment  with  clos4'  obsiTvations  jis  to  the 
condition  at  beginning,  during  and  at  closi*  of  storage  tt^st.  showe<i  that 
the  corn  from  X\\v  salt«Ml  bin  weighed  only  0.9  as  niuch  for  the  same 
volunir  as  did  the  average*  of  nint»  other  tests  having  corn  from  the 
same  i'wUl,  Moreti  at  the  sani<'  time,  also  with  tlu*  husk  on  but  with  no 
esiH'rial  treatment.  The  corn  from  \\\v  salted  crib  was  the  Hghtest 
of  any  in  sixtt»en  tests  and  only  S.')  jht  cent  as  heavy  as  similar  corn 
fuiniKatffl  with  CS;  at  time  of  .storage  or  as  untreatctl  corn  which  hud 
long.  tiKJit  husk  covering. 

Wkkvil  Hk^i.^tamk  in  Cohn  Vahik.tiks 

It  i-  a  matter  of  common  <ibservati«»n  that  dilTen*nt  vari<»ties  of  corn 
grown  >i<ie  by  side,  with  all  planting,  cultural  and  mhI  conditions 
similar,  may  vary  greatly  in  their  susceptibility  t<»  or  resistance  to 
ins«ct  injury.  The  twt»  ino>i  important  factors  in  |)roducing  this 
variation  :ire  gen«rally  comparative  rapidity  in  deVf>lopment  to  matur- 
ity lit  till*  grain  and  the  relative  length  and  tight neN>  of  the  husk  cov- 
irinu.  For  >i'Veral  year>  wc  have  been  growing  sitle  by  side  a  numlMT 
«»f  tin-  inik'-t  proini-iuK  weevil  re>i*-tant  varietie**  that  wc  ctuUtl  .^t^cure 
and  bavi-  compared  theM'  with  coiumt»nly  gmwn  varietie>  which  have 
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been  included  in  the  variety  tests  at  the  Alabama  Experiment  Station. 
We  consider  large  yield,  sound  grain,  thorough  husk  covering  and 
pendent  ears  to  be  among  the  requisite  characters  and  would  rank 
varieties  according  to  their  possession  of  this  combination  of  char- 
acters in  largest  degree.  Work  in  breeding  corn  for  these  characters 
should  give  extremely  valuable  results  in  the  near  future. 

Among  the  most  promising  varieties  found  to  date  are  Experiment 
Station  Yellow,  a  variety  under  selection  for  weevil  resistance  for  many 
years  past  by  the  Alabama  Experiment  Station.  It  has  repeatedly 
stood  high  in  yield.  About  half  of  its  ears  are  now  pendent  and  about 
80  per  cent  are  exceptionally  well  covered.  It  also  has  a  hard  grain. 
Another  variety,  already  widely  planted,  known  as  Whatley's  Prolific 
has  about  90  per  cent  pendent  and  80  per  cent  of  well-covered  ears. 
Among  less  well-known  varieties  several  deserve  mention  and  further 
study.  A  new  variety,  known  as  Mayer's  Prolific,  supplied  to  us  by 
Mr.  O.  H.  Moyer  of  North  Augusta,  S.  C,  showed  up  remarkably 
well,  having  on  75  plants,  164  good  ears  of  which  85  per  cent  were 
pendent  and  97  per  cent  extremely  well  covered.  There  was  almost 
no  weevil  work  on  this  variety.  Randall's  Branch  and  U.  S.  D.  A. 
variety  No!  181  were  quite  good.  Among  varieties  not  especially 
resistant  but  widely  planted,  Hastings,  Mosby  and  Marlboro  Prolifics 
would  rank  quite  closely  together,  while  at  the  other  extreme  some 
large-eared  varieties  like  Shaw  and  Henry  Grady  have  a  large  per- 
centage of  ears  with  tips  exposed  and  the  weevil  infestation  usually 
runs  high  even  before  time  for  storage. 

Recommendations  for  Future  Practice 

Looking  at  the  problem  from  the  point  of  view  of  protecting  the 
1914  crop  as  it  is  produced  and  stored,  we  may  mention  some  of  the 
main  points  in  a  system  that  will  largely  reduce  the  weevils  and  mini- 
mize loss  (luring  storage. 

Seed  Selection: — This  should  by  all  means  be  practiced  in  the  field 
at  th(»  time  of  harvesting.  Only  at  that  time  can  proper  attention 
be  paid  to  several  of  the  most  important  factors  in  corn  improvement. 
If  obliged  now  to  de|M»n(l  upon  crib  selection,  and  the  corn  still  has  the 
husk  on,  we  would  select  ears  having  tight  husk  covering  in  addition  to 
other  desired  characters. 

Trap  Rows: — To  protect  upland  com,  we  should  at  planting  time 
provide'  for  a  few  rows  to  be  planted  either  two  or  three  weeks  earlier 
or  with  seed  of  a  more  rapid  maturing  variety,  so  that  it  will  mature 
earlirr  than  the  main  crop  and  serve  to  concentrate  the  weevils  there- 
abouts, (iather  all  ears  with  the  husk  on  from  these  trap  rows  within 
six  weeks  after  it  passes  the  *' roasting  ear  stage.*'     This  is  to  keep  the 
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w(*evils  on  theao  cars  and  8t»curc  their  removal  from  the  field  at  «uch 
a  time  as  we  may  have  the  maximum  numlxT  of  the  old  weevils  thereon 
and  lK»fore  the  first  new  fall  generation  will  Ih»  ready  to  emerge  and 
spread  into  the  main  crop.  This  main  crop  may  also  be  harvested  as 
8o<m  as  thoroughly  matured. 

Harvesting  Methods: — Have  the  storage  crib  thoroughly  cleaned 
and  ready.  For  the  main  crop  we  would  advis<»  breaking  the  ears 
from  the  husk  as  it  is  gathered,  thus  leaving  three  fourths,  at  least,  of 
the  weevils  in  the  field.  Have  the  wagon-lKnly  fitted  with  a  crofis 
partition,  so  that  the  slightly  infested  com  may  be  kept  separate  from 
that  already  quite  heavily  infested.  Of,  if  preferred,  provi<le  for  the 
separation  to  Im*  made  as  the  corn  is  unloaded.  Have  boxes  on  each 
side  of  the  wagon-lxMly,  or  at  its  end,  to  receive  the  l)e8t  ears  from 
which  the  seed  f<ir  next  planting  may  Ih»  finally  selected.  At  the  crib 
in  which  com  will  1m»  carriecl  longest  in  storage,  leave  only  the 
soundest  corn.  Never  mix  gcMxl  and  bad  ears  in  the  long  storage  bin  if 
possible  to  avoid  it . 

The  many  weevils  that  are  shaken  off  into  the  bottom  of  the  wagon 
should  Im»  swept  out  at  some  distance  from  the  crib  so  that  they  will 
not  l>c  likely  to  find  their  way  back  to  it.  In  thest*  ways  the  storaf^ 
pc*rio<l  may  Ih»  started  with  a  minimum  number  of  inst'cts  pn»sent. 

Fumigation  Treatment :- Where  weevils  are  prescMit  in  abundance 
at  storage  time  and  the  corn  cannot  Im»  fed  out  for  s(*veral  weeks, 
there  is  no  lK»tter  way  to  check  inwct  injury  therein  than  to  fumigate 
with  carbon  disulphide.  This  should  be  done  on  a  warm  day  and  at 
least  2()  ]H)unds  p<T  KMK)  cubic  fe<'t  should  1m*  u.'^ed.  Small  dosages 
are  usually  so  much  thrown  away.  A  spring  treatment  in  March  is 
likely  to  \h*  n^quired  ixnd  if  the  work  is  well  done,  there  is  little  likeli- 
hood of  another  Inking  ntM'dtMl.  At  this  time  of  year  fumigati(m  is  likely 
to  have  lea.st  rftvvi  ui>on  the  Plodias  b(»caus«'  tlu*  larvie  of  that  species 
wander  away  from  the  corn  and  s<»ek  pupation  sht'lttT  in  places  where 
the  trejitment  is  not  likely  to  n^ach  them. 

It  will  take  numy  y<»ars  to  effect  a  general  change  in  the  methods  of 
handling  and  storing  corn  in  the  South,  but  it  certainly  .*ieems})ossibk% 
thnmgli  continued  work  along  thesi'  lines.  t<»  save  to  this  st'ction  a 
large  part  of  an  in.M'ct  injury  that  now  taxes  us  to  the  extent  of  many 
millions  of  <i<»llars  annuallv. 


Mil.  Hknuv  Skinnku:  1  would  lik<'  to  ask  in  what  kind  of  receptacle 
th(*  funiiuation  is  done. 

Mh.  ^^  .  K.  Hinds:  TMially  tlif  rntirc*  mass  of  corn  in  the  house  is 
treatnl. 
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Mr.  Henry  Skinner:    Are  these  temporary  storage  houses? 

Mr.  W.  E.  Hinds:  No,  they  are  permanent  houses.  We  have 
advised  many  people  to  construct  temporary  fumigation  bins. 

Mr.  Henry  Skinner:  It  seems  to  me  it  would  be  feasible  to  have 
permanent  storage  houses  suitable  for  fumigation. 

Mr.  W.  E.  Hinds:  It  is  a  question  of  expense.  When  a  man  has 
thousands  of  bushels  of  com  in  storage  it  would  be  impracticable  to 
construct  fumigation  cribs  to  retain  the  entire  crop. 

Mr.  C.  Gordon  Hewitt:     Is  a  single  fumigation  sufficient? 

Mr.  W.  E.  Hinds:  All  stages  may  be  killed  by  one  treatment  but 
if  many  of  the  eggs  were  not  killed  a  second  fumigation  would  be 
necessary.  We  often  make  one  in  the  early  fall  and  another  early  in 
the  spring. 

President  P.  J.  Parrott:  Dr.  C.  Gordon  Hewitt  will  present  the 
next  paper,  entitled  "Sterility  of  Oats  caused  by  Thrips.*' 

STERILITY  IN  OATS  CAUSED  BY  THRIPS 

By  C.  Gordon  Hewitt,  D.Sc.,  F.  R.  S.  C.  Dominion  Entomologist,  Ottawa 
About  five  j^ears  ago  specimens  of  oats  with  ** blighted*'  ears  or 
spikelets  were  received  from  Saskatchewan.  The  upper  spikelets  of 
the  affected  inflorescences  were,  as  a  rule,  healthy,  green  and  sound. 
The  lower  spikelets,  however,  were  smaller,  whitish  and  shrivelled  and 
varied  in  size  from  slightly  less  than  normal  length  to  minute  unde- 
veloped ears.  Specimens  of  oats  similarly  injured  were/eceived  from 
correspondents  in  Alberta.  A  farmer  who  forwarded  heads  of  oats 
bearing  affected  spikelets  from  Vancouver  Island,  B.  C,  stated  that 
over  50  per  cent,  of  a  fourteen  acre  field  of  oats  were  attacked.  In 
1909,  Mr.  Angus  Mackay,  at  that  time  Superintendent  of  the  Dominion 
Experimental  Farm  at  Indian  Head,  Sask.,  informed  me  that  he  had 
noticed  the  ''Silver  top'*  in  oats  for  several  years,  but  more  partic- 
ularly during  the  preceding  year  or  two. 

The  discovery  of  dried  up  specimens  of  thrips  in  certain  of  the  spike- 
lets and  in  the  leaf  sheaths  suggested  that  these  insects  might  be  re- 
sponsible for  the  injury.  Accordingly,  in  1911  I  investigated  the 
matter  more  thoroughly  in  the  experimental  cereal  plots,  at  the  Cen- 
tral Experimental  Farm,  Ottawa,  where  injured  or  "blighted'*  spike- 
lets of  the  same  character  were  found  in  the  oat  plots,  and  it  was  clearly 
established  that  this  form  of  sterility  in  the  spikelets  was  produced 
by  thri])s.  On  these  plots  the  common  species  and  the  one  which  was 
responsible  for  the  injury  was  the  Grass  Thrips,  Anaphothrips  striatus 
Osborn.^    Dr.   W.   E.   Hinds  kindly  confirmed    this    determination. 

» H:igiiall  (in  "A  Further  Contribution  towanb  a  knowlcxigo  of  the  British  Thy- 
sanoptcra,'  Journ.  E<"on.  Biol,  1912,  p.  189)  states  "The  Genus  Atiaphothn  [yff  U«el 
sliouUi  l)e  known  aa  Euthrips  Targ.-Tozr." 
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Euthripa  nervtmis  Vz^^  was  also  found.  I  was  iiiiahle  to  find  other  rec- 
ords of  this  t^-pe  of  thrips  injury  at  the  time,  exeei)t  one  whieh  Mr. 
F.  M.  Webster  showed  nie  in  1910  in  the  Hureau  of  Entomology  of 
the  I'nited  States  I)<»partnient  of  Aj^rieulture,  Washington,  D.  C;  in 
this  oas<»  .4.  Htnatun  was  reoorde<l  as  injuring  oats. 

Since  eomineneing  this  study  several  records  have  heen  given  in 
European  literature  of  thrips  injury  to  cereals.  KorolikofT  (1910) 
has  inv(*stigated  a  nuniher  of  .species  of  thrips  injurious  to  cereals  ami 
grasses  in  Russia,  in  the  neighborhood  of  Moscow.  Stranuk  (1912) 
has  investigated  the  species  of  thrips  which  causecl  unusual  injuries  to 
grain  crops  in  Hohcnia  in  1912.  Kye  was  most  seriously  a!Tc»cteci, 
from  25  to  1(K)  iM»r  cent,  being  attacked,  wheat  varied  from  5  to  70  |>er 
cent.,  barh'V  varied  fro'u  .1  to  40  per  cent.,  iiml  oats  appear  tohavelx^n 
the  least  attacked,  varying  from  2  to  20  per  cent.  On  the  average, 
29  per  cent,  of  the  spikelets  were  wanting  and  in  the  remainder  of  the 
injuretl  .spikelets  the  dt»velopnu»nt  of  scmnd  grain  had  been  inhibitcnl. 
A  numlH»r  of  species  of  thrips  were  found  to  be  res[>onsible  for  the 
damage. 

In  discussing  "White-heads"  or  *' Take-all"  of  wheat  and  oats'  the 
writer  of  the  article  states  that  nuich shrivelling  of  the  grainand  bleach- 
ing or  silvering  of  the  inHon»scence  in  cereals  and  wild  gras.s(*s  is  due  to 
th(»  activity  of  Thrips  ctrrnlium  Ilalid.  yfinuiiermann  (1911)  refers 
to  Thrips  cvnnlium  Halid.  occurring  on  oats,  an<l  his  obscTvaticms  in 
Europe  e(»ntirm  my  own  made  at  Ottawa,  nanx'ly.  that  early  flowering 
varietic-s  are  less  injured:  most  injuries  being  found  «m  the  later  vari- 
eties wheri'  the  emergence  of  the  inflorescence  is  delaye<l.  Miss  ()mi«*- 
rod  (lS92i  also  referred  to  the  shrivelling  of  tht*  grain  caused  by  the 
cereal  thrips.  TaschenlnTg  (ISSO)  n»c«»rds  tin'  injury  cau.stMl  by  T. 
arvnllutn  Ilalid.  to  thr  drveloping  grain  of  wln'at.  rye  and  barley. 

Fletcher  recordt'tl  tlit-  oreurn»nce  t»f  *' White-to])"  in  ISHH  in  June 
grass  i/*m/  prntrnsl.s]  and  also  in  timothy  (/*/*/<■/<///  praimsr)  and  couch 
grass  (  Tritirum  n  prns).  While  "  Whit«*-top  "  in  wheat  is  usually  caused 
by  tli«'  wlM»at-'*t«'m  maggot  [Mtrtnmjzti  nmrricnmi  Fitch)  1  have  found 
specimen>  of  >\uh  whitr-ttjji  in  wlir:it  which  were  undoul»t<'«lly  caused 
by  thrip*-.  ("om^tork  ;ls7.'>i  wa>  the  tir^^t  to  rrfiT  to  **Silv«T  top*'  or 
**  Whiti*-to|»'"  injury  by  Annphothrips  striatus  to  .lunr  gra>>  and  timo- 
thy, and  otli«*r  ^•MttlIlloltl^i«»t«»  inrludiiin  HiniU  i  P.Hrj)  havf  subsetpiently 
recordi'd  ^iriiihir  nb-rrv:itinii-.  Fmiald  ami  Hind^  ip.KM))  in  their 
areouiit  nf  thi-  ^r:^^-  tbrip--.  A .  >triiitn>,  rrfrr  to  it**  rxtm^ivr  injurii^s  to 
Junt-  ^^:e*-. 

In  :ili  thf  .irrniiiit'*  ti|"  tin-  iiijurv  of  Amiphnthri  p>  .^t  tint  us  to  June 

i.hiurii    Mii.ifl  •>;    \;:ti<  iii'n't     I.oIpImh  .  \  ..I    1<).  p.  10JI».  VM:\. 
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grass  and  timothy,  the  "Silver  top"  appearance  is  apparently  caused 
by  the  thrips  injuring  the  stems  of  the  plants  and  thereby  cutting  off 
the  supply  of  sap  to  the  inflorescence.  The  adults  feed  upon  the  leaves 
and  external  parts  of  the  plants;  the  larvffi  feed  chiefly  within  the 
leaf  sheaths.  This  type  of  "  Silver  top '*  injury  produced  by  A,  striaius 
in  the  grasses  mentioned  is  totally  different  in  nature  and  in  manner 
of  origin  from  the  injuries  in  oats  which  I  am  describing  in  this  paper. 

Description  of  Injury.  The  injury  is  chiefly  confined  to  the 
inflorescence  or  panicle;  the  leaves  of  the  plants  were  not  affected  to 
any  noticeable  degree.  The  injured  spikelets  are  usually  cream-col- 
ored, shrivelled  and  thin  in  appearance,  contrasting  vividly  with  the 
healthy  green  $ind  plump  spikelets,  which  fact  facilitates  detection  in 
the  field.  The  sterile  ears  vary  also  in  length,  that  is,  in  development. 
I  have  found  a  similar  type  of  sterility  produced  by  thrips  (A,  striatus) 
in  Stipa  robusta.  While  the  sterile  spikelets  are  usually  confined  to 
the  lower  part  of  the  inflorescence,  as  shown  in  Fig.  D,  for  the  rea- 
sons mentioned  later,  they  may  occasionally  be  scattered  through  the 
inflorescence  or  occupy  a  terminal  position  (Plate  7,  A  and  B). 

Production  of  Injury.  On  July  13,  1911,  different  varieties  of 
oats  in  the  experimental  plots  of  the  Central  Experimental  Farrii, 
Ottawa,  were  found  showing  the  characteristic  ''blighting'*  of  the 
spikelets.  It  was  possible  at  this  period  of  growth  to  make  an  exami- 
nation of  a  large  series  of  plants  of  different  varieties  showing  all  stages 
of  growth  from  the  young  plants  with  the  inflorescence  completely 
enclosed  to  the  full-grown  plants  in  which  the  inflorescence  was  fully 
developed  and  extended. 

Anaphothripfi  striatus  Osborn,  which  has  been  popularly  named  the 
grass  thrips,  was  responsible  for  the  injuries  which  I  am  about  to  de- 
scribe. The  insects,  both  adult  and  larva,  feed  chiefly  within  the 
leaf  sheaths;  few  were  found  externally.  The  inflorescence  is  attacked 
before  it  leaves  the  leaf  sheath  which  encloses  it.  In  consequence  of 
this  the  thrips  were  more  abundant  in  proportion  to  the  extent  to 
which  the  inflorescence  was  still  enclosed  by  the  leaf  sheath;  the  more 
the  inflorescence  was  enclosed  the  greater  was  the  number  of  the  in- 
sects found.  The  adult  and  larval  insects  feed  upon  the  developing 
spikelets  and  produce  complete  sterility  in  the  same  by  sucking  the 
ovaries  and  feeding  on  the  young  anthers,  in  some  cases  two  or  three 
larva*  could  be  found  on  the  base  of  a  single  floret.  No  larvae  were 
found  above  the  edge  of  the  leaf  sheath,  though  they  were  occasionally 
found  on  the  stem  of  the  inflorescence  between  the  lower  florets.  The 
injury  to  the  florets  is  effected  while  the  portion  of  the  inflorescence 
bearing?  them  is  retained  within  the  leaf  sheath.  In  cases  where  the 
infloreseenci*  had  left  the  leaf  sheath  and  no  sign  of  injur>'  to  the  lower 
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spikclot  was  noticeable  only  an  ooerisional  thrips  could  1)0  found,  but 
where  the  inflorescence  had  not  left  or  had  only  partially  left  the  loaf 
sheath,  in  every  plant  I  examined  thrips  were  found  in  varj'ing  num- 
bers:  their  activity  <m  disturbance  made  it  impossible  to  count  thoni. 

It  sometimes  happ<'ns  that  when  the  inflorescence  is  emerging  from 
the  leaf  sheath,  the  tip  of  the*  inflorescence  is  accidentally  retainod  in 
the  leaf  sh(*ath  while  the  middle  portion  continues  to  unfold,  the  in- 
flon^scence  assuming  the  shap<*  of  a  mark  of  interrogation  (?)  with  the 
distal  extremity  fixed.  When  this  occurs  the  distal  ]>ortion  of  the 
inflorescence*  is  usually  attacked  by  the  thrips  within  the  leaf  shoath 
with  the  result  that  when  it  is  ultimately  withdrawn  the  terminal 
spikeiets  are  sterile  (Plate  7,  Fig.  1,  B). 

A  stucly  of  tin*  ditTerent  varieties  of  oats  showed  that  those  varieties 
in  which  the  inflores(*ence  h-ft  the  leaf  sheath  earlier  suffered  less  from 
thrips  injury,  that  is  they  had  fewer  sterile  spikeh'ts  at  the  basal  region 
of  the  inflores<'<'nc<»,  than  tin*  varieties  in  which  tin*  inflon'scenco  was 
later  in  leaving  tin*  leaf  sheath.  I  have  already  n»fern»d  to  the  simi- 
lar observation  of  Zimmermann  in  the  case  of  Thrips  ctrenlium. 

I'ixTKN  T  OK  Injikv.  In  order  to  determine  the  actual  extent  of  the 
injury,  as  held  estimates  are  rarely  within  a  consid(*rable  |)ercontage 
<*ither  way  of  the  actual  injury.  I  matle  actual  counts  of  the  sterile 
and  fertile  si)ikelets  (»n  each  inflorescent-e  of  stems  gathered  from  dif- 
ferent experimental  phits.  From  these  <'oimts  the  actual  }>«Tcontage 
of  .-^teriU"  spikeiets  was  obtained. 

With  a  view  to  eliminating  the  p<»v*iible  ehance  of  error  du<'  to  per- 
sonal se|iMti<»n  «»f  the  i)lants  fn»m  whieh  the  counts  were  to  l)e  made, 
1  had  the  plants  eollerted  fn»m  ditT(>rent  plots  by  a  person  who  was 
unaware  of  tin*  ])urpnse  ft»r  which  they  were  intende<l. 

The  ftillowinK  liKun'>  '  jiive  the  pen-entage  of  .sii rilv  florets  found  on 
the  >tems  of  the  oat  i)lants  of  th«*  ililTereiit  varieties  thus  collected: — 
"  At* •/>'"»  "     i  hit-'uiv  iilut.  iintsiii«'  riiu       1-  *trin<  fimiit«'«l 

M:i\lllii|lli  >hTlli-  ^pikt■^^•t•.  .V2   2'o 

MihiiiiUMi  Mi-rilf  <piki'l«-i-    . 
\vir.if  *i«Til«-  ^juki'li-t^ 
•  .|'.'*n./'ifi. .    .1"  <  Mit-iiii- |i|i»T.  iiui-ni'- riiw       1 
M:i\iliiiMii  -trrilt'  -fnki  !•■!* 

MllliriMltM  ".tlTlll-  .-fi|k<  li-i- 

.\vi-i;u:i-  -Ti-rilf  -jukilfT* 
<  hit^hl*'  pint.  m-ii|i-  ii»w       I  I  -ii-iii'.  iiHinTi'il 
M.iMrruini  -'•■rilt*  ^|«ikili-t* 
Miriinnnii  -'•■rili    -jukili'i- 
\\i  r.iL'«-  -'fiilt   -jukil*'- 

=  \'<  thin  I-  III.  P;il  ri'-i-- tr\  im  ■..  r»  ihl' "H'  'li--  tinnn-  iii  il**:!!!.  (lit*  iiiaximiiiii. 
Iiiiiiiiiiuiii  :iri>l  :iv-ir.ii:<'  |m  Miii».iL'«  *  ■•ril\  in-  him  ii.  Im!  I  -liill  In-  |ili-:isi'«l  t«i  Rivr  the 
tli'l:il)it|  iiii|iir«.  Ill  :iii\    ilivr'.tiiiritiirx  '••  wlmin  »ln-  -:iir»i-  xiinilil  In-  iit  Valiif. 
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Plate  7 


Outs  Showing  Sterile  Spikelets  Caused  by  Thrips  (Original). 
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It  will  be  noted  that  in  the  percentages  of  "Abundance"  given  above 
there  is  practically  no  difference  between  the  extent  of  the  injury  on 
the  inside  and  outside  row^s  of  the  plot,  indicating  an  evenness  in  the 
distribution  of  the  insect  over  the  plot. 
*^Ahundanc€t  Gartan*s  Regenerated."    Inside  plot,  outside  row.     11  stemR  counted. 

Maximum  sterile  spikelets 38 .8^c 

Minimum  sterile  spikelets 6.4% 

Average  sterile  spikelets 17 . 3% 

^^ Banner  H."    Outside  plot,  outside  row.     15  stems  counted. 

Maximum  sterile  spikelets 55.2% 


Minimum  sterile  spikelets 3.5^ 


ci 


0 


Average  sterile  spikelets 29 . 5% 

*^ Banner  3/."    Inside  plot,  outside  row.     19  stems  counted. 

Maximum  sterile  spikelets 56 .8% 

Minimum  sterile  spikelets 14 . 2% 

Average  sterile  spikelets 36.3% 

From  the  above  results  it  will  be  seen  that  the  most  seriously  in- 
jured variety  of  oats  of  those  examined  was  **  Banner  M,"  19  inflo- 
rescences of  which  variety  had  an  average  of  36.3  per  cent,  of  sterile 
spikelets.  The  variety  least  attacked  was  "  Abundance  Carton's 
Regenerated,"  11  inflorescences  of  this  variety  had  an  average  of 
17.3  per  cent,  of  sterile  spikelets. 

14  RefcTcnce  has  already  been  made  to  the  greater  liability  to  thrips 
injury  of  the  late  flowering  varieties  and  the  foregoing  percentages 
support  this  opinion.  The  **  Banner  *'  variety  is  one  of  our  late 
flowering  varieties  and  both  percentages  and  field  observations  showed 
that  it  wjis  more  subject  to  the  production  of  sterile  spikelets  by  the 
thrips.  Mr.  G.  Hutton,,  who  studied  cereal  crop^s  in  Alberta  during 
the  summer  of  1913,  informed  me  that  "  Banner  "  oats  suffered  most 
from  sterile  spikelets  in  Alberta  where  he  noticed  the  occurrence  of 
**  white-ears"  in  oats  near  Red  Deer  and  Athabasca  Landing,  Alta. 

DKsruiPTioN  AND   LiFE  HisTORY   OF  AnaphothHps  striatus  Osborn. 

The  insect  and  what  is  known  of  its  life  history,  etc.,  has  been  de- 
scribed l)\'  Hinds  from  whose  excellent  account  the  following  has  been 
mainly  taken: 

The  length  of  the  female  (Fig.  19)  is  1  to  1.6  mm.  The  general 
color  is  yellow  with  more  or  less  dusky  or  brownish  shading  in  some 
parts.  Hinds  states  that  the  male  is  unknown.*  I  have  never  found 
male  si)ociniens,  although  Cary  (19()2)  describes  the  male. 

The  e^i^s  are  reniform  and  vary  in  length  from  0.265  mm.  to  0.33 
mm.  and  in  width  from  0.085  mm.  to  0.145  mm.  The  full  grown  larva 
is  fusiform  and  about  1.2  mm.  in  length. 

>  1 1  inds  h:us  infonne.l  us  t  hat  he  has  found  a  few  males  since  his  memoir  was  written. 
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The  life  histor>'  is  briefly  as  follows:  The  females  continue  to  de« 
posit  their  eggs  on  the  leaves  of  the  grass  and  the  young  lan'ie  develop 
through  the  fall  until  the  snow  covers  the  ground,  but  only  the  adults 
appear  to  sur\*ive  the  winter.  The  adults  hil)ernate  and  appear  to 
be  able  to  wthstand  exposure  to  a  temperature  of  —21®  F.  according 
to  Hinds.  In  Canada,  however,  they  are  able  apparently  to  withstand 
lower  temjieratures  than  this  judging  by  the  distribution  of  the  injury • 


V\^.  \\K     AntithripM  ntrintun  ihih.  <AfHT  I'Vrnald  :m<l  Hinds.) 

In  11M2.  \\\v  lnwt»st  trni]H'raturesin  Allwrta  wtTf:  Kdnionton  —46*^  F. 
anil  Calnary  -MV  V.\  in  Saskatcliewan,  at  Hattlrfc»nl.  -5:^  F.,  and 
(iu'ApiM'lIf  —47''  F.:  in  Ontario  at  Ottawa,  thr  lt»wrst  tcni|NTature 
was  —27*  F.  Tli«'  females  Ihm'ouu*  artivr  in  thi'  spring  probably  as 
siMin  as  th«*  >!iow  disap])rars,  and  ovi]M»sitio!i  soon  In'^ins.  lasting  from 
four  to  >ix  wiMk>  in  many  casrs.  Va\v\\  ffmah'  is  rapal»h»  of  d('{H)sitinK 
from  fifty  to  ••ixty  rgg^.  Tlir  rggs  may  In*  «'asily  srrn  in  the  leaf  by 
h(»ldin^  it  lufon-  a  linht  wlien  they  apiH*ar  as  sn»all  lightish  sjMits;  they 
may  In-  -<-|KirattM|  fnun  the  Iraf  by  stripping  olT  the  e))idermis.  The 
leiiutli  of  tin-  fgg  ^tate  in  the  >pring  is  fn»m  ti-n  to  fiftet-n  days,  and  in 
the  •^unuiier  from  four  to  >t'vrn  <lays.     The  le!igth  of  th«'  larval  stagt* 
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varies  from  two  weeks  in  the  early  spring  to  about  four  days  in  mid- 
summer. The  winged  adults  appear  in  May  or  June.  The  whole 
life  cycle  occupies  from  twelve  to  thirty  days.  Korolikoflf  found  that 
the  species  injurious  to  cereals  which  he  investigated  passed  the  winter 
in  the  green,  soft  tissues  of  the  leaf  sheaths  of  young  plants,  and  that 
in  the  spring  they  migrated  to  the  early  cereals  and  later  to  the  sum- 
mer crops.  He  found  that  they  migrated  from  one  species  of  plant  to 
another;  for  example,  from  rye  to  wheat  and  oats.  He  states  that 
their  injuries  were  caused  chiefly  by  the  fact  that  they  feed  upon  the 
juices  of  the  different  parts  of  the  flowers,  and  especially  on  the  ovary, 
that  is,  in  cereals,  the  young  grain. 

Other  Species  of  Thrips  Attacking  Oats 
Hinds.  (1.  c.)    records  the  following  species  as  attacking  oats:    .EoliH 
thrips  fasciatus  Linn.,  and  Limothrips  avenue  Hinds. 

Control  Measures. 
As  Anaphothrips  striatus  feeds  on  grasses  and  is  able  to  migrate  with 
the  greatest  ease,  the  difiiculties  of  control  would  appear  to  be  very 
great.  The  destruction  of  weeds,  especially  Graminae,  is  essential,  and 
this  would  also  apply  to  volunteer  crops.  As  the  insects  hil)ernate 
in  places  where  they  have  been  feeding,  such  as  the  stems  of  cereals 
which  have  been  cut  and  have  died  down,  under  rubbish  and  in  crev- 
ices, the  hibernation  period  would  appear  to  afford  one  of  the  best 
opportunities  for  employing  control  measures.  Such  measures  would 
l)e  of  a  cultural  nature,  such  as  deep  ploughing  of  the  soil.  As  an  al- 
ternative and  additional  measure  the  burning  of  the  stubble  of  an 
infested  crop  would  undoubtedly  destroy  large  numbers  of  the  hiber- 
nating individuals.  Grain  which  has  been  infested  might  be  cut  as 
early  as  possible  to  prevent  the  further  reproduction  of  the  thrips. 
After  threshing,  the  screenings  and  chaflf,  which  contain  large  num- 
bers of  the  insects,  should  be  burnt.  Where  earlj'  varieties  of  oats  can 
l)e  grown  advantage  may  be  taken  of  the  fact  that  these  are  less 
likely  to  be  injured  than  the  later  ripening  varieties.  Korolikoflf  rec- 
ommends the  sowing  of  "bait"  or  "trap'*  crops.  He  suggests  that 
rye  or  oats  sown  round  the  fields  under  cultivation  about  a  fortnight 
before*  the  sowing  of  the  winter  cereals  might  attract  the  thrips  and 
afford  them  shelter  while  the  crops  are  growing.  When  the  trap  crops 
are  removed  later  a  large  number  of  the  thrips  are  removed  also. 
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Fkrnald,  H.  T.  and  Hinds,  W.  K.     The  Cirass  Thrips.  Mass.  Agrir.  Coll.  Bull.  No. 
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Flktchek,  J.     Ann.  Repts.  Hot.  and  Ent.,  Exp.  Farms,  Canada,  1888,  p.  89,  and 
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227;    1911-12,  p.  178.    Parlianipntar>'  Kvidonw,  pp.  40-41,  1910.    Farty-«eo- 

ond  Ann.  Ilcpt.  Ent.  Soc.  Ont.,  pp.  6:M>5,  1911. 
Hinds,  W.  E.     "(Contribution  to  a  Monograph  of  the  insot'ts  of  tho\>rder  ThyMuioi>» 

tora  inhabitttting  North  Ainerira."  I*roc.  V.  S.  Nat.  Muh.,  Vol.  20,  pp.  79-242, 

11  pis.     .4  iitriaUut,  pp.  161-lttO,  pp.  49-51.     1902. 
KoRouKOFF,  S.  M.    ''Tripsi  jivouHtrhic  na  nacikhstakakh.''    iHviosiiia  Moakows- 

kafco  S4*l8khoHiaiHtvpnnaffo  Imitituta.     Vol.  1<>,  pp.  192-204.     1910. 
Ormkkod,  E.  \.    Tc»xt-b<K)k  of  Agric,  EntomoloR>',  2nd  «h1.,  p.  190.     1892. 
Straviak,  F.     Dout.  I^ndw.  Pn-jwo,  Vol.  :J9,  p.  771.     1912. 
Taschf..\ber(i.  E.  L.     Praktinrho  Insektonkundo,  Vol.  4.  p.  213.     1880. 
ZiMMERMANN.  H.     "  Ul)er  dafl  MaMnenauftrpten  nammtlich  firhfidiKondor  Infwkten* 

fomwn."    Zeit.  Pflanxi^nkrankhoiton,  Vol.  21.  pp.  257-2f)9.     1911. 

Mk.  W.  K.  Hinds:  It  is  a  normal  habit  of  these  in.seets,  particularly 
in  the  younger  stages,  to  feed  on  the  leaf  sheaths  or  stems.  I  am  sure 
that  Doctor  Hewitt's  observations  on  the  young  actually  feeding  on 
oat  steins  is  correct  and  I  do  not  think  there  is  any  doubt  of  their 
l>eing  capable  of  causing  the*  trouble  menticmed  in  his  paper. 

Mr.  ( \  ( SoKDON  Hewitt:  There  ar<»  two  types  of  injury;  one  where 
the  stem  is  attacked  and  another  where  sterilitj'  is  produced  by  the 
ins<»cts  actually  attacking  the  ovaries  and  anthers. 

Mr.  W.  M.  Wheeler:  As  Doct^ir  Hewitt  has  sjiid.  he  has  lieen 
dealing  with  a  cas<»  of  parasitic  castration.  Since  the  reproductive 
organs  of  the  oat  plant  alM)rt.  through  lack  of  nutriment,  we  may  con- 
ceive this  ca.*<tration  to  Ih'  brought  alnrnt  either  by  such  inwcts  as 
thrips  or  l)y  parasitic  plants,  such  as  certain  siK»cies  of  moulds. 

Mr.  Mkrkkrt  Oshorn:  We  bad  a  casi*  at  th(»  Kx|K»riment  Station 
in  Iowa  many  years  ago  of  apple  blos.*<oms  Inking  attacked  by  another 
8p<'cies  of  thrii)s  in  which  the  same  condition  was  pnnluced.  Sterili- 
zation of  the  blossom  result <mI  lM»forc  the  bloom  oiM»ned.  We  were 
unable  to  find  any  fungus  disease  there. 

Mr.  (\  (loRDoN  Hewitt:  This  (|uestion  of  sterility  was  first  sent 
to  the  Dominion  Depart im^nt  of  .\gri(*ult ure  with  the  idea  that  it  was 
cauM'd  by  bacteria  or  fungus. 

Pre.sii)Ent  l\  J.  Parrott:  The  next  pa|MT  is  by  Mr.  ('.  L.  Mctcalf, 
entitled  "The  l']gg-Laying  Habits  of  th«'  Pecan  Twig  (Jirdler. *' 


EGG-LAYING  HABITS  OF  THE  PECAN  TWIG  GIRDLER 

Hy  C.  b.  Mkti  \LK.  liitlvi'jh,  A.  (\ 
I  Withdrawn  fnr  publication  elsewhere* 

Mr.  H.   r.  rKRWi.i):     .\  re«»itient  «if  .Massa<*husetts  hail  a  grove  of 
]Hr:in  tnt-o  in  the  state  nf  .Mississippi  mid  he  found  that  this  l>eetle 
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was  causing  so  much  damage  that  he  secured  no  income  from  his 
investment,  and  finally  sold  the  property  at  a  loss. 

President  P.  J.  Parrott:  The  next  paper,  entitled  **  Notes  on  the 
Life  History,  Distribution  and  Efficiency  of  the  Egg  Parasite  of  the 
Chinch  Bug,'*  will  be  presented  by  Mr.  J.  W.  McCuUoch. 


A  PARASITE  OF  THE  CHINCH  BUG  EGG 

By  James  W.  McColloch,  AsniMarU  Entomologist ^  and  H.  Yuasa,  Student  Assisiantf 
Kansas  Stale  AgricuUural  College 

Introduction 

Probably  very  few  insects  have  received  the  attention  from  ento- 
mologists that  the  chinch  bug  has.  Without  a  doubt  the  chinch  bug 
is  the  most  serious  pest  with  which  the  farmers  of  the  grain  belt  have 
to  contend,  and  the  amount  of  damage  done  by  it  in  the  last 
sixty  years  reaches  into  the  hundreds  of  millions  of  dollars.  Every 
experiment  station  in  the  area  mentioned  has  at  some  time  carried  on 
investigations  relative  to  the  chinch  bug,  and  it  has  been  thought 
that  the  life  histor>'  und  economy  of  this  insect  was  well  understood. 

()f  all  the  staple  crop  insects,  the  chinch  bug  has  been  the  only 
one  for  which  there  is  no  insect  parasite.  Prof.  F.  M.  Webster^  says 
'*  there  may  sometimes  appear  hymenopterous  parasites  of  the  eggs, 
but  we  have  as  yet  no  proof  of  the  existence  of  such  in  this  country, 
and  only  suspect  the  possibility  of  such  a  phenomenon  because  other 
allied  species  have  similar  enemies,  which  destroy  their  eggs."  In 
April,  1913,  the  writers  collected  chinch  bug  eggs  in  the  field  which 
bore  signs  of  parasitism,  and  later  parasites  were  bred  from  these 
eggs  which  Mr.  A.  B.  Gahan,  entomological  assistant,  United  States 
Bureau  of  Entomology,  has  described  under  the  name  Eumicrosoma 
bcnefica. 

History  op  Discovery 

In  the  course  of  a  series  of  experiments  conducted  by  the  department 
of  entomology  of  the  Kansas  State  Agricultural  College  on  the  life 
history  of  the  chinch  bug,  a  large  number  of  eggs  were  collected 
in  the  field  to  determine  the  first  appearance  of  young  bugs  and  the 
mortalitj'  of  the  eggs.  The  eggs,  which  were  collected  at  different 
intervals  and  in  different  localities,  were  examined  daily.  While 
thus  (examining  the  eggs  it  was  noticed  that  some  of  them  were  becoming 
dark  in  color  instead  of  assuming  thi»  usual  red  coloring.  These  eggs 
were  isolated  and  on  May  19  there  emerged  from  them  three  parasites. 


>  Hul.  tiO.  U.  S.  Bur.  of  Knt. 
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Classification  and  Original  Description 

Eunn'crosonui  benefica  Ciahan  is  a  very  minute  insect  belonging  to 
the  hynienopterous  family  Proctotrypidte  and  to  the  sub-family  Tele- 
nominar,  Mr.  Gahan  -  has  erected  a  new  genus  and  species  for  this 
insect.  He  places  the  genus  near  Tiphodytes  but  readily  separates  it 
from  that  genus  by  antennal  and  venational  (characters.  The  follow- 
ing technical  description  of  the  species  is  taken  from  Mr.  (lahan's 
paper: 

Female — L<*nfcth  .75  mm.  Head  fnmi  above  more  than  twi(^>  a.s  broad  um  long 
antero-poMtoriorly,  th«»  vertex  faintly  HrulptiinHl,  face  p<»rf(»etly  8m(M>th  and  poliahed, 
the  nicion  1m»1ow  the  e}'^  faintly  puncture<l;  antenna!  srajie  not  quite  reaching  the 
front  (M'elliiH:  {Mtlieel  lonicer  than  jointM  erne  and  two  of  the  funicle  combined;  funirle 
five-joint4Hi,  the  joints  mib-equal.  not  lonfC€'r  than  broail;  chib  four-joint (hI.  joint  one 
much  larger  than  the  laMt  funicle  joint,  but  Hmaller  than  the  followinfc  elub  joints 
which  are  ei]ual  an<l  Hub-quadrate.  McMOMCutum  faintly  nMiculated  anteriorly,  the 
diHc  |N'rf(H'tly  HnuKith  and  hifchly  |N>liHhed  with  a  very  U*w  nmall  niund  puncturea; 
STutenum,  |K)stHcutenum  and  true  metanotum  HnuM>th  without  puncture^:  profiodpufn 
an  deMTilK*<l:  anterior  margin  of  the  fon*winfc  to  the  aiM*x  of  the  venation  with  only  a 
few  Hhort  marKinal  cilia,  tM\vond  with  lonfc  cilia,  the  longent  being  twice  the  width  of 
the  wing.  First  w»gment  of  the  atxiomen  nearly  twii-e  aH  broad  tu*  long  with  coanw 
limKitudinal  stria*,  MH*on<l  .si'ginent  similarly  striate  at  base  ami  nuich  m<ire  faintly 
fV)  lM\vond  to  the  :i|m*x. 

Hea^i  and  thorax  shining  black.  Antenna*,  palpi,  legn  including  c(»xh*  and  the 
whole  abdomen  n-^idish  yellow.     Antennal  |MHiii*el  and  club  slightly  fus4*ous. 

Male  -Ant enme  fusi^ms.  sub-m<milifonn,  without  a  distinct  club;  |H*tlicel  globosr, 
thicker  but  n«>t  longer  than  the  first  funicle  joint;  funicle  joints  one.  two  and  thrvo 
slightly  larger  than  the  f<illowing;  apical  joint  of  the  rlub  as  long  lis  the  two  pn^'tHling 
joints  niiiibineil:  alslomcn  a  little  shorter  than  in  the  fenude  :ind  distinctly  fus<*ous 
on  the  apical  half.     <>ther\i-is('  like  the  female. 

LiFK  History  Simmaky  of  Ohkhnal  Host 

The*  lifr  history  of  the  chinch  bug  is  so  well  known  that  it  will  only 
be  nr<'«»s>ary  to  give  a  very  brief  outline  of  it  as  it  occtirs  under  Kansas 
conditions.  The  chinch  bug  is  found  in  all  ])arts  of  Kansas,  except 
in  the  extreme  western  counties.  The  adtilt  bugs  <*merg«»  from  hil>er- 
nation  «luring  the  first  we(*ks  of  Ai)ril  and  eggs  are  found  from  the  hist 
of  April  to  the  first  <)f  Jtily.  The  first  brood  reaches  mattirity  during 
the  early  part  of  Jidy  and  the  eggs  of  this  brood  are  found  from  the 
middle  of  tluly  until  October.  The  s<'C(m<l  brood  begins  to  reach 
maturity  about  the  la>t  of  August,  although  the  majority  do  not  re;^ch 
maturity  tmtii   the  middle  of  Sej^tendier.     These  a<hilts  migrate  to 

'  A  large  iiuiiiInt  of  .••iMM-iniens  of  the  parasite  were  wnt  to  Mr.  A.  H.  tiahan.  enti>-> 
niologiral  a.^^iMaiit.  l'riii<'<l  Stat••^  liureau  «»f  Kntomology.  for  des4Tibmg.  A  full 
de*Mriptiiin  nf  the  gi'nu**  :itid  *|MM'ie<»  ap|M'ars  in  the  PnieiiilmgM  of  Tin*  Tnitenl  Statmi 
National  MuMMirn.  \o|.   U\,  pp.  44J   4^{. 
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the  grasslands  where  they  pass  the  winter  in  the  clump-forming  grasses. 
The  period  of  oviposition  of  the  adults  occupies  the  entire  summer  and 
with  the  exception  of  a  week  or  two  in  July,  eggs  may  easily  be  found 
in  the  field  from  the  last  of  April  until  the  first  of  October. 

The  Egg  of  the  Parasite 

Description — The  eggs  of  the  parasite  have  never  been  observed 
after  they  were  deposited  in  the  host's  egg.  Ovarian  eggs  or  ova  were 
examined  many  times.  There  never  were  found  more  than  thirty 
ova  in  a  female  and  these  were  grouped  together  in  the  ovary,  their 
blunt  ends  towards  the  apex  of  the  ovary  and  their  tail-like  portion 
bent  around  in  every  direction.  Judging  from  the  comparative  size 
of  the  ova,  the  matured  ovum  is  spatulate  in  shape  with  ovate  body 
which  tapers  into  a  long  stalk.  The  opposite  pole  tapers  gradually 
and  ends  in  a  blunt  point.  The  ovum,  on  an  average,  measures  from 
.07  to  .09  mm.  in  length  and  from  .02  to  .03  mm.  in  width.  The 
stalk  is  about  two  fifths  of  the  entire  length  and  is  slender  and  cylin- 
drical. The  micropyle  is  located  at  the  tip  of  the  stalk.  The  ovum 
is  nearly  transparent  and  the  granular  character  of  the  cytoplasm  is 
plainly  visible.  The  nucleus,  which  is  comparatively  large,  is  located 
as  a  rule  near  the  blunt  end  of  the  ovum. 

Length  of  Egg  Stage — So  far  it  has  not  been  possible  to  find  the 
egg  of  the  parasite  in  the  host,  and  so  the  exact  length  of  the  egg  stage 
has  not  been  determined.  However,  the  ver>'  young  larva  has  been 
found  shortly  after  it  has  hatched,  and  thus  the  time  between  oviposi- 
tion and  the  time  the  young  larva  was  first  seen  varies  from  two  days 
to  about  a  week. 

The  Larva  of  the  Parasite 

Description — Since  it  has  not  been  possible  to  get  the  larva  of  the 
parasite  out  of  the  host's  eggs,  a  detailed  description  cannot  be  given 
at  this  time.  I^ooking  at  it  through  the  shell  of  the  host  it  appears 
oval  in  shape  and  the  segmentation  is  very  indistinct.  As  the  larva 
grows  Xhv  body  contents  become  plainly  visible. 

Len(;th  of  Stage — The  length  of  the  larval  stage  varies  with  the 
climatic  conditions.  Although  during  the  summer  the  growth  is  very 
rapid  and  the  stage  may  be  passed  in  from  five  to  seven  days,  it  may 
range  from  ten  to  fifteen  days.  In  one  case  a  larva  shortly  after  hatch- 
ing measured  .12  mm.  in  length  and  nine  hours  later  it  measured  almost 
.()  nnn.  The  growth  of  the  larva  occurs  practically  altogether  during 
the  day  time. 

Fekdixc;  of  the  Larva — Just  how  the  food  enters  the  larva  has 
not  been  determined,  })ut  after  it  gets  within  the  body  it  is  constantly 
churned  hack  and  forth  bv  contractions  of  the  bodv.     These  ccmtrac- 
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lions  may  start  from  either  end  of  the  body  and  move  to  the  other  end. 
There  are  about  three  contraotionR  starting  from  the  anterior  end  to 
two  from  the  posterior  end  and  there  an»  about  two  contractions  per 
minute. 

The  Adult  Parasite 

Emergence — In  emerging  the  parasite  cuts  a  zigzag  opening,  by 
rasping  and  tearing  with  the  mandibles,  around  three  fourths  of  the 
anterior  end  of  the  egg.  Then  by  pushing  with  the  abdomen  and  legs 
the  cap  is  pushed  back  with  the  head.  The  head  is  thus  forced  out 
and  the  parasite  feels  around  with  its  antemia^.  Then  by  continually 
working  the  legs  within  the  shell  and  by  extending  its  abdomen  back 
to  the  i>osterior  end  of  the  shell  it  finally  gets  the  front  legs  free.  Then 
by  pulling  mth  the  front  legs  and  pushing  as  before  it  gradually  works 
the  rest  of  the  body  free  from  the  shell.  The  time  of  day  w^hen  emer- 
gence occurs  varies  w^ith  the  temperature.  During  the  spring  when  the 
temperature  at  night  fell  below  50°  or  60®  F.,  the  emergence  occurred 
between  9.00  a.  m.  and  9.00  p.  ni.  From  June  2  until  September  8 
when  the  temperature  at  night  was  above  55°  or  00°  F.  the  emergence 
occurred  for  the  most  part  l)etween  9.00  p.  m.  and  9.00  a.  m.  From 
September  8  on  with  temperature  conditions  the  same  as  in  the  spring 
the  emergence  occurred  during  the  day. 

Relation  and  Economy  of  Sexes—  In  a  number  of  experiments 
conduct eil  to  determine  the  relation  and  economy  of  sexes  it  was  found 
that  wh(T(*  a  male  is  supplied  to  each  female  a  higher  percentage  of 
parasitism  was  obtained.  It  was  also  foimd  that  a  greater  numl>er  of 
parasites  reached  maturity  under  these  conditions.  Table  I  gives 
the  n^sults  of  these  experiments: 

TABI.K  I.  "SH()WIN(i  THE  RELATION  AND  ECONOMY  OF  THE  SEXES 

-,      ,_.  ,    ^.      ,..  K.     _*w  1      Are.  p»r  «nl  of  *«pi    Av«.p«rerat.ulMtv-    Ave.  No.  Vjtg^  Pvwit- 

No.  of  TnaU  No.  ii(  frnuiln    No.  of  Main  Wl     •.      .  .1;     ^ti.     -.  -.^        »       i_ 

9  22  S34  27  59 

10  1                      1  51  3  23  4  e  1 

y  2                      1  52  A  3tt  2  4  7 

A  3                      1  2A  1  :i*f  y              '  19 

1  4                      1  12  5  1(H»                                          .5 

1  5                      1  7  5  33  3                                        4 

4  12  37  3  25  3  6 

113  25  H)  2. 


NrMiiKH  OK  K<;(is  -  It  was  not  ]M)ssible  to  drterniinr  with  any  decree 
of  arniracy  tin*  number  of  eggs  a  female  eoul<l  deposit.  Nineteen 
individual  females  parasitized  an  average  of  i\:l  eggs;  seventy-six 
feinale>  of  the  tir>t  generation  parasitized  :iii  average  of  4.1  eggs; 
sixty-tlip't'  females  of  the  second  generation   parasitiztnl  an  average 
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of  3.7  eggs;  thirty-one  females  of  the  third  generation  parasitized  aa 
average  of  3.7  eggs.  The  largest  number  of  eggs  parasitized  by  a 
single  female  was  13. 

Twenty-nine  females,  that  had  not  been  allowed  to  oviposit,  were 
dissected  and  the  number  of  eggs  in  the  ovaries  counted.  The  smallest* 
number  of  eggs  found  was  13,  and  the  largest  29,  while  the  average 
was  22.8. 

Proportion  of  Sexes — The  number  of  females  greatly  exceeds 
the  number  of  males  both  in  the  field  and  in  the  laboratory.  Of  fifty- 
one  parasites  collected  in  the  field,  forty-seven  were  females,  and  of  the 
786  parasites  bred  out  in  the  laboratory,  512  were  females.  The 
number  of  females  bred  out  in  the  laboratory  is  low  because  of  several 
cases  of  parthenogenesis  in  which  case  the  parasites  obtained  were  all 
males.  On  an  average  about  70  to  75  per  cent  of  the  parasites  ob- 
tained in  the  laboratory  were  females. 

Parthenogenesis — This  insect  can  breed  parthenogenetically,  but 
the  number  of  eggs  parasitized  per  female  was  usually  low,  and  many 
of  the  offspring  failed  to  develop.  Fifteen  trials  were  made  with 
unfertiUzed  females,  and  in  four  cases  no  oviposition  was  noticed. 
Of  the  120  eggs  parasitized  by  unfertilized  females  50  failed  to  reach 
maturity.  Seventy  parasites  were  bred  out  and  66  of  them  were 
males. 

Habits  in  the  Field — The  short  existence  of  the  adult  is  occupied 
in  constant  activity  during  the  day  in  hunting  for  mates,  and  ovipos- 
iting. Feeding,  if  any,  requires  a  very  short  time,  and  the  main  part 
of  the  insect's  life  is  directed  towards  reproduction.  In  the  wheat 
fields  the  parasites  were  always  moving  about  on  the  plants  near  and 
below  the  surface  of  the  ground.  Unless  di.sturbed,  the  adults  sel- 
dom take  to  the  wing.  Generally  only  one  parasite  was  found  at  a 
time,  but  occasionally  two  or  more  were  found  in  a  very  small  area. 
Although  it  seems  probable  that  they  spend  their  lives  in  comparatively 
limited  areas,  they  also  distribute  themselves  to  a  greater  extent  than 
might  be  expected.     It  is  probable  that  the  wind  aids  greatly  in  this. 

Food — The  parasites  were  never  observed  to  feed  in  the  field,  but 
in  the  laboratory  they  fed  readily  on  the  sweetened  water  supplied 
them. 

Flight — The  flight  of  this  insect  is  by  short  jerky  flights.  Just 
how  far  they  may  fly  at  one  time  has  not  been  determined.  They 
have  been  observed  to  fly  from  a  leaf  of  corn  five  feet  from  the  ground, 
but  from  here  the  flight  could  not  be  followed.  In  the  laboratory  the 
flights  were  generally  short,  covering  only  a  foot  or  two. 

Effect  of  Oviposition  in  Different  Stages  of  the  Egg — The 
parasites  seem  to  prefer  those  eggs  in  which  the  chinch  bug  embr>'0 
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had  not  yet  bcKun  to  show  the  reddish  color.  In  several  experiments 
in  which  parasites  were  introduce<l  to  red  eggs,  there  was  only  one 
case  where  the  parasite  develoj)ed  and  destroyed  the  emhrj-'o.  Of  the 
eggs  colh»cted  in  the  field,  only  four  red  eggs  were  found  that  later 
gave  up  parasites. 

Host  Relations — In  all  of  the  experiments,  the  chinch  bug  egg 
was  tlu*  only  one  in  which  this  parasite  would  oviposit.  A  number  of 
experiments  were  conducte<l  in  which  parasit<*s  were  given  eggs  of 
false  chinch  bugs,  and  other  hemipterous  eggs,  but  no  parasitism  oc- 
curred. 

LEN(tTH  OF  Adult  Life — Owing  to  the  fact  that  the  adults  were 
kept  in  small  vials  and  without  foo<l,  there  is  little  doubt  but  that 
the  l(>ngth  of  life  was  greatly  shortentMl.  The  length  of  life  varies 
greatly,  ranging  from  a  few  hours  to  twenty-five  days.  Temperature 
has  much  to  do  with  the  length  of  the  adult  life.  During  the  spring 
the  adults  live  on  an  average  of  about  93  hours.  From  June  9th  to 
September  1st  the  average  was  from  40  to  ()()  hours.  an<l  after  Sep- 
tember 1st  the  average  was  considerably  over  KK)  hours,  in  some 
cases  reaching  350  hours. 

Foo<l  also  plays  a  large  part  in  the  length  of  life,  and  the  more  often 
the  parasites  ixrv  fed  the  greater  the  length  of  life.  Table  II  shows  the 
restdts  of  feeding  parasites. 

TABLK  II-nSHoWINC;  KFFWT  nV  K<M>I)  ON  THK  LIKK  OF  THK  FKMALK 
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Lkn<;ti!  of  I.ifk  Cyclk 

Thf  Irngth  of  xhv  lifr  cyrh*  wa>  fouml  to  vary  with  the  temperature. 
Tlif  :iv«r:ii:»*  tiiin'  ln*twi'rn  the  collertion  of  rhiiu-h  bug  <*ggs  and  the 
I'liHTKenrr  t»f  tlie  para*»iti'^  in  May  and  June  \va-  13.<»  days  for  81 
individual. 

Th«*  average  leimtli  t»f  tlie  hfe  ryele  for  thi'  MMond  generation  was 
\A.:\  tl;i\-:  iitr  llie  third  jreneration  1 1.1»  days  aiid  for  the  foiirth  genera- 
tion *.».*»  «l:iv-.  i  >\vin>r  to  the  -eareity  of  ehineh  Imijt  eKi:>  at  this  time, 
it  wa"-  iMipt»--ible  to  eontinue  the  brood  stuily  for  about  two  weeks. 
Fmm  th«-  hi-t  «if  July  to  thi*  hr*»t  i»f  September  2I*.»  parii^ites  were  lirinl 
from  I'lru""  enlli-eted  in  the  tiehl.  and  the  :iveray:i*  time  betwc^'U  colU*C- 
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tion  and  emergence  was  9.8  days.  The  average  length  of  the  life  cycle 
for  the  sixth  generation  was  15.2  days;  for  the  seventh  generation  17.6 
days,  and  for  the  eighth  generation  27.8  dayB.  Table  III  gives  the 
brood  study. 

TABLE  ni.-8H0WINO  THE  AVERAGE  LENGTH  OP  THE  LIFE  CYCLE 


Brood 

Source  of  Material 

1 

Date 

NcParaaitea 

AT.LflhgthUfeCyele 

1 

Eggs  collected  in  field         , 

4  28-5  27 

81 

13.9  dayi 

2 

From  1st  brood 

520-«24 

61 

14.3   " 

3 

From  2d  brood 

«  5-6  13 

45 

11.9  - 

4 

From  3d  brood            i 

020-6  24 

8 

9.9  " 

5 

Egg*  coOeoted  in  field         ! 

7  l»-»6 

249 

9.8  " 

6 

From  5tn  brood 

728-93 

157 

15.2   •• 

7 

From  6th  brood 

8  16-0  7 

106 

17.6   " 

8 

From  7th  brood 

9  1-0  14 

55 

27.8   •* 

First  Appearance  in  Spring — Inasmuch  as  the  first  parasitized 
chinch  bug  eggs  were  found  on  April  28,  it  is  certain  that  the  parasites 
were  out  before  this  date.  The  first  chinch  bug  eggs  were  found  in 
the  field  on  April  24. 

Last  Appearance  in  Fall — The  last  parasite  observed  in  the  field 
this  fall  was  on  October  14.  A*  parasite  was  bred  out  from  a  clump 
of  crab  grass  that  had  been  brought  into  a  warm  room  on  November 
6,  but  the  probability  is  that  it  was  hibernating  as  a  pupa  in  a  chinch 
bug  egg. 

Number  of  Generations — The  exact  number  of  generations  has 
not  been  worked  out,  but  there  are  about  nine  or  ten.  From  May  19 
to  July  5  there  was  obtained  four  generations  of  adults  in  the  life 
history''  work.  At  this  time  the  chinch  bug  eggs  became  very  scarce, 
as  it  was  the  interval  between  broods,  and  thus  it  was  not  possible 
to  carry  on  the  life  history  again  until  July  23.  From  then  on  until 
October  there  was  obtained  four  more  generations.  The  interval 
during  which  the  life  history  work  was  forced  to  be  dropped  was  about 
two  weeks,  or  almost  the  length  of  the  life  cycle,  so  that  it  would  appear 
that  there  might  easily  be  nine  generations  a  year. 

Distribution 

This  parasite  was  first  discovered  during  the  spring  in  chinch  bug 
eggs  collected  in  a  wheat  field  near  Manhattan.  During  the  summer 
it  was  found  in  every  grain  field  around  Manhattan,  and,  in  fact, 
every  place  where  chinch  bug  eggs  were  found.  In  August  a  hasty 
survey  of  the  state  was  made,  and  parasites  were  found  in  the  follo^ving 
counties:  Ellis,  Ford,  Kiowa,  Ellsworth,  Kingman,  McPherson,  Har- 
vey,   Sumner,    Cowley,    Kiley,    Pottawatomie,    Montgomery,   Allen, 
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Atcliison,  I>oavenworth  and  Cherokee.  In  fact,  parasites  were  found 
wherever  material  was  collected,  and  the  area  given  includes  practi- 
cally all  of  the  chinch  bug  infested  region  in  the  State. 

Percentage  of  Parasitism  in  Different  Localities 

The  average  percentage  of  parasitism  of  chinch  bug  eggs  collected 
from  various  parts  of  the  State  outside  of  Manhattan  was  16  per  cent. 
Table  IV  shows  the  record  of  the  collection  of  eggs  and  the  per  cent  of 
parasitism. 

TABLE  IV.-8H0WLSG  PERCENTAGE  OF  PARASITISM  IN  VARIOUS  PARTS  OF  THE  CTAT9 
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16  3 
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15.4 
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14.9 
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At  Manhattan  the  average  |H»rc(»ntage  of  parasitism  for  the  summer 
wus  32.1  iH»r  cent.  Tlu*  greatest  number  of  parasitized  eggs  were 
found  in  the  corn  Held  both  on  the  corn  plants,  and  in  the  crab  grass. 

TABLE  V.-^IH»WING  PER<'KNT.\(iK  OF  PARASITISM  OF  ('HINi'H  BIG  EGGS  AT  MANHATTAN.  I9U 
.Mfintb  I         Total  No.  <*hiDrh  Buf  h4»i  Pm-  c«ot.  of  Erri  Pvwitiaad 


April 
Ma> 

Junr   . 
July 
Aucust 
SciiUnlwr 


I 


2232 
572 
96 
571) 
232 


33  8 

19 

329 

405 

3M 

387 


Chiiich  bug  eggs  are  often  laid  in  bunches  of  two  or  more,  ami  it  is 
inten^sting  to  note  that  the  percentage  of  jiarasitism  is  verj'  high  in 
such  cases,  ranging  from  7")  to  1(K>  j)er  cent. 

Kkkkiknty  Thi*  avfTage  percentage  of  parasitism  over  the  state 
of  Ui  jMT  ci'Ut  do<'«<  lint  repn»s«*nt   thi'  actual  number  of  chinch  hug 

•  Tliix  iM'rr«-nt;i|ci-  nf  paraMti^iii  nvrr  tlit-  ?»tiit«'  i>  iiiiirh  1«)wit  thnn  that  at  Man- 
hiittati.  lM-r:iii«i>  It  i«  li;i.Mil  f>n  ottlv  t>iH-  t'olli-rt imi  cif  tiiutiTial  tiud  thifl  matcYial  was 
tifti-ii  rnlli-itiii  :it  :i  tniit-  whfii  rlnnrh  Imik  <'KK>  ^^crt-  sranrr  in  t)w  tii*lcli«. 
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eggs  destroyed.  The  period  of  oviposition  of  the  chinch  bug  covers 
about  two  months,  while  the  life  cycle  of  the  parasite  covers  a  period 
of  only  two  or  three  weeks.  Thus  the  eggs  of  a  single  female  chinch 
bug  are  exposed  to  about  three  broods  of  parasites,  while  the  eggs  of 
one  brood  of  chinch  bugs  are  exposed  to  four  or  five  broods  of  parasites. 
Therefore,  the  percentage  of  parasitism  for  a  brood  of  chinch  bugs  is 
at  least  50  per  cent.  Experiments  conducted  in  the  field  and  in  the 
laboratory  show  this  to  be  true. 


President  P.  J.  Parrott:  The  next  paper  on  the  program  is 
entitled  '*  Parasites  of  the  San  Jos6  Scale  in  New  York — Species  and 
Distribution, ''  ])y  H.  E.  Hodgkiss  and  P.  J.  Parrott. 

THE  PARASITES  OF  THE  SAN  JOSfi  SCALE  IN  NEW  YORK 

By  H.  E.  Hodgkiss  and  P.  J.  Parrott 
(Abstract) 

Parasites  of  the  San  Jos6  Scale  were  numerous  during  1913  in  New 
York.  To  determine  the  range  and  species  of  these  insects,  infested 
wood  was  collected  from  unsprayed  trees  in  the  more  important  fruit 
districts  of  the  State.  This  was  obtained  from  twenty  towns  repre- 
senting thirteen  counties.  From  the  material  we  reared  the  following 
species, — Prospaltella  perniciosi  Tower,  Aphelinus  fuscipennis  Howard, 
Aphelinus  diaspidis  Howard,  Signiphora  nigrita  Ashmead,  and  Peris- 
sopterus  pulchellus  Howard.  The  last  two  species  mentioned  appear 
to  be  of  comparative  unimportance.  Taking  the  state  as  a  whole  our 
breeding  records  for  September  and  October  1913,  indicate  that 
perniciosi  was  probably  the  most  numerous  species  during  that  period. 
Diaspidis  was  numerically  greater  in  two  counties  while  fuscipennis 
ranked  first  in  three  counties.  It  should  also  be  recorded  that  a  count 
of  nearly  800  parasites  collected  at  random  showed  that  about  one- 
half  of  the  specimens  were  perniciosi y  one-third  were  diaspidis  while 
the  remainder  were  fuscipennis. 

Considerable  interest  has  lately  centered  on  the  efficiency  of  para- 
sites to  hold  the  scale  in  check.  To  determine  the  ratio  of  parasitism 
numorical  counts  were  made  of  the  scales  after  the  rearings  of  the 
•  parasit(»s  were  completed.  Some  twenty  thousand  individuals  were 
examined  of  whirh  about  thirty-five  hundred  contained  exit  holes  of 
the  hyinen()])terons.  The  percentage  of  scales  affected  was  variable 
and  on  the  average  ranged  between  12  per  cent  and  24  per  cent  for 
th(»  entire  state.  Locally  the  range  was  greater  and  the  tabulations 
based  on  wood  collected  at  Geneva  showed  a  difference  of  from  0  to 
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35  per  cent.  This  variation  in  the  p<»rcentaKe8  of  scales  attacked 
occurred  on  individual  trees  as  well  as  on  linihs  or  smaller  branches  of 
the  same  tree.  Of  two  samples  of  wo<><l  taken  from  the  same  branch, 
one  Kave  no  external  evid(»noe  of  the  work  of  the  insects  while  on  the 
oth«»r  10  p«»r  cent  of  the  scales  w(»re  parasitizinl. 

In  our  studies  some  att<*ntion  was  also  directed  to  the  occurrence  of 
parasites  in  orchards  which  have  been  regularly  spraye<i  with  the 
lime-sulphur  solution.  It  is  of  int<*rest  to  note  that  in  some  instances 
12  jxT  cent  of  the  scah's  w(»re  destroyed  by  the  hymenopterons. 
An  examination  of  fifty  large  collections  of  wo<m1  from  two  orchards 
that  hav(^  been  treated  with  the  above  spray  for  a  number  of  years 
gave  an  averap*  of  7  jht  (M»nt  of  parasites  for  each  planting. 

Intrresting  as  are  these*  statistical  accounts  it  is  perhaps  hardly 
necessary  to  urge  the  dang(T  of  attaching  positive  values  to  the  above 
figures.  It  is  apparent  from  our  studies  at  the  present  time  that  the 
parasites  vary  a  good  deal  locally  both  in  nmnbers  and  in  the  relative 
imj)ortance  of  the  different  sjM^eies. 


A  memU'r:  It  might  Ih*  interesting  to  note  in  this  connection  that 
8an  Jose  ^cale  is  .som(*times  controlle<I  by  fungus  disease  particularly 
during  the  W(»t  wrather. 

Mk.  K.  p.  Fklt:  I  would  like  to  ask  Doctor  Howard  whether  he 
has  any  information  as  to  the  jw.^sible  value  of  thesi*  parasites  for 
controlling  San  Jose  srale  in  the  future? 

Mk.  L.  <).  HowAiiu:  It  is  guess  work.  I  am  quite  positive,  how- 
ever, that  newspajHT  advertising  of  the  parasite  work  on  the  San  Jos6 
scale  is  going  to  hurt  the  fruit-growing  industry.  iKM'ausi*  it  will  result 
in  many  proplt^  giving  up  spraying.  We  do  not  know  the  intimate 
relationsliips  of  tin*  ditTen*nt  s|M'eies  of  parasites  of  this  insect  and 
coiisidrrablr  study  will  Im*  re(iuin*d  lN*fore  this  informatiim  can  be 
«'eure<l.  Wv  UM-d  to  think  that  when  a  parasite*  emerged  fn>m  a 
Bcali- in>r«t  it  was  rrsponsibli'  for  the  dt'ath  of  the  scale,  but  this  is 
not  always  tru«*  lMMaus«*  iIh'  >iHTirs  roiH'rrned  may  Iw  a  secondary 
p«ra-it»'. 

Mk.  \V.  K.  Hi  mskv:  1  was  much  intrrestid  in  President  Parrott's 
pajH-r.  Durinu  this  ^^a^^^n  in  \\v>t  Virginia  1  found  several  orchanis 
whin-  tin'  M'alc>  wm-  m«»ri'  tlion>ui:lily  parasitized  than  any  1  have 
I'ViT  -II  n  iM-fun-. 

Mi{.  n.  T.  ri.KNAi.i):  I  liavj  Immii  wat<liin«  thr  parasites  of  the 
San  .li-«'-  M'.MJj'  in  M:i''>:nliUMtt<  fur  «iuhl  year**  and  tht-ir  numbers 
li:iM  Im  t  II  iii-roiir:iuinL:ly  ^niail  diirini;  that  time  In  thr  fall  of  1912, 
linui  \  t  r.  "Hiitf  :i    l:iri!«-  nuinlM-r   ni    para^itizt'd   ^(•all"^   was  found  and 
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suspecting  that  something  unusual  might  be  going  on  I  had  one  of  my 
students  make  collections  and  from  those  he  bred  out  two  species  of 
parasites  in  proportions  of  perhaps  98  per  cent  and  2  per  cent.  In 
these  collections  about  80  per  cent  of  the  scales  were  parasitized. 
The  parasites  which  emerged  in  such  large  numbers  were  sent  to 
Doctor  Howard  who  reported  that  they  were  a  new  species  and  the 
original  description  was  accordingly  published  in  the  Annals  of  the 
Entomological  Society  of  America  for  March,  1913,  by  Mr.  D.  G. 
Tower.  As  a  result  of  the  observations  which  have  been  made,  we 
find  that  during  the  past  fall  in  some  localities  90  per  cent  of  the 
scales  are  parasitized.  It  seems  to  me  that  we  are  in  a  position  of  the 
bacteriologist  who  is  able  to  furnish  pure  cultures  and  I  am  ready  to 
make  a  proposal  in  spite  of  what  Doctor  Howard  has  said,  to  the  effect 
that  we  will  send  a  few  parasitized  twigs  to  any  entomologist  who  is 
interested  in  the  matter.  I  agree  with  Doctor  Wheeler  that  if  90  per 
cent  of  the  scales  are  parasitized,  the  remaining  10  per  cent  will, 
nevertheless,  furnish  an  abundant  supply  for  reproduction.  If  the 
percentage  of  parasitism  increases  as  it  has  in  the  past  two  years  the 
results  ought  to  be  helpful.  Our  best  results  have  been  secured  from 
collections  made  from  unsprayed  trees  such  as  Comus  and  Salix. 

Mr.  a.  C.  Lewis:  I  have  only  seen  one  or  two  cases  in  Georgia 
where  the  fungus  disease  did  any  particular  good  in  destroying  the 
San  Jos6  scale.  I  do  not  think  it  can  be  depended  upon  as  remedy  in 
this  state. 

President  P.  J.  Parrott:  The  next  paper  will  be  presented  by 
Mr.  V.  E.  Shelford. 

THE  IMPORTANCE   OF  THE  MEASURE  OF  EVAPORATION 
IN  ECONOMIC  STUDIES  OF  INSECTS 

By  Victor  E.  Shelkord 

The  economic  importance  of  any  environmental  factor  i«  deter- 
mined by  the  character  of  its  influence  upon  organisms  of  economic 
importance.  Environmental  factors  influence  organisms  chiefly  in 
one  of  three  ways:  (a)  by  stimulating  migrating  animals  and  causing 
them  to  turn  back,  (b)  by  producing  death,  (c)  by  modif>ing  rate  of 
metabolism,  fecundity,  length  of  life,  size,  etc.  RecentU'  attention 
of  entomologists  has  turned  to  the  study  of  optimum  conditions  for 
insect  growth  and  rate  of  insect  metabolism  (Hennings^,  Sanderson', 
Headlee').     In  these  studies  the  chief  criterion  of  increased  meta- 

>  Zfit  Land  unci  Forat-Wirt,  5  jrg  (a)  p.  G8. 
'.Jour.  K(H>n.  Knt.,  Ill,  p.  113. 
»S<icncr.  \.  S..  XXXVI,  p.  310. 
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bolisin  has  boon  the  decrease  in  the  length  of  the  instars.  Other 
indices  of  rate  of  jnetaholisni  in  common  use  are:  (a)  the  amount  of 
carbon  <Iioxide  ])rod\iced.  (b)  amount  of  oxygen  consumed,  (c)  heat 
pr(Kiuce<l  by  t\w  organism,  (d)  for  aquatic  animals  susceptibility  to 
weak  cyanide  has  l)een  shown  to  he  an  excellent  method  (Child*). 
Those  organisms  and  parts  which  have  tlH»  highest  rate  of  metabolism 
go  to  i>ierrs  quickest.  This  metliod  gives  residts  exactly  similar 
to  tliat  of  the  mejisure  of  the  carbon  dioxide  with  which  it  has  \>een 
compared.  Another  method  c<msists  in  measuring  (e)  the  vigor  of 
the  behavior  reaction  (Alice*)  which  has  been  found  to  compi»''t  favor- 
ably with  the  cyanide  results  and  measure  of  carbon  dioxi<le.  Thus 
animals  with  a  high  rate  of  metabolism  are  more  sensitive  to  stimuli 
and  react  more  vigorously  than  animals  with  a  low  rate.  The  shidy 
of  reactions  to  measured  physical  factors  can  no  doubt  be  used  to 
advantage  in  the  .study  of  conditiims  aflfecting  the  organisms. 

In  a  series  of  exjieriments  the  writer*  has  e.stablish(*<l  gradients 
of  eva])orating  power  of  air  by  pa.s.siiij|r  air  of  three  different  kinds 
(rates  of  evaporation)  across  the  respective  thirds  of  a  Kmg  narrow 
cage.  These  experiments  shnwe<l  that  frogs,  salamamlers,  tcmds,  in- 
sects and  millipedes  an»  sensitive  to  variations  in  evaporating  power, 
and  turn  back  when  they  encounter  air  of  an  evajHirating  power 
greater  or  less  than  tlnMr  optimum.  The  ex]>eriments  also  showed 
that  after  the  animals  had  been  in  dry  air  long  enough  to  have  a 
small  aiiuMnit  of  water  withdrawn.  tli(»y  In'came  more  sensitive  to 
the  «'tTert  of  rvaporatioii.  The  work  on  inserts  was  not  carried  far 
by  the  writfT  but  additional  experiments  by  K.  ().  Deere  antl  J.  K. 
Watson  support  the  original  results. 

In  general  the  reactions  w<Te  similar  for  rom])arable  rates  of  evap- 
oration no  matter  whethrr  the  evaporation  was  due  to  firynrss,  (rm* 
ptratiirt,  or  nitr  ttf  jlow.  Furthermore,  death  was  produced  with  the 
sami-  symptoms  regardles-i  wl  the  cause  of  eva])oration.  There  was 
tisually  a  pt-rio*!  of  ex<*itation  following  a  s\\or\  rxiwisure  and  a  |>eriiMl 
of  ilepri'^i^in.  folh»we<l  by  drjith.  The  sanu'  tlisturbances  which 
eaux'  :ininiaN  to  turn  bark  upon  eneountt-ring  air  of  high  evap- 
oratinir  juiwrr  rr>ult  in  nindification  «»f  sen>i!ivenr*:'*  :intl  in  death  if 
it  i*-  rohtinuffi  and  intcn*<itit'd.  Then*  thrtT  means  of  influeneinf^ 
orcani^^nis  iwv  not  tn  br  rru:ini«*d  a-  inilrpj*n«l«'nt  of  one  another  or 
e«<«<rnti;dly  dilTeniit  bt'r:ni«<r  all  n-.-ult  fron»  intf-rference  with  the 
iiitrrnal  lifi-  mecliaiii-ni.     Tin*  dilb-n-nt   n-.ult<  :irr  drpendent   U|Mm 


.i..:.r   I  M.t   /.M.i .  \m|    I.;.  J,  .'»,'»  .in 
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the  character  of  the  life  mechanism  in  question  and  upon  the  kind 
and  intensity  of  the  stimulation. 

Reactions  to  conditions  in  experiment,  the  condition  selected  and 
avoided,  indicate  the  conditions  suitable  for  the  animals  in  nature. 
If  such  tests  are  made  with  reference  to  sufficient  number  and  combi- 
nations of  conditions  and  at  a  number  of  periods  in  the  life  history, 
much  of  a  general  nature  concerning  the  relations  of  animals  to  envi- 
ronmental factors  can  be  determined. 

The  reasons  for  the  necessity  of  determining  evaporation  in  connec- 
tion \i  'th  the  effects  of  temperature,  moisture,  wind  movement  and 
insolation,  may  be  summarized  as  follows: 

1.  The  total  effect  of  the  air  temperature,  pressure,  relative  humid- 
ity, and  average  wind  velocity  upon  a  free  water  surface  is  expressed 
by  the  amount  of  water  evaporated  (Hann^). 

2.  The  same  factors  have  been  shown  to  determine  Ihe  amount 
of  evaporation  from  the  bodies  of  organisms  (Reinhard*). 

3.  Metabolism  results  in  heat  and  the  temperatures  of  the  bodies 
of  animals  both  warm  and  cold  blooded,  is  nearly  always  higher 
than  the  surrounding  medium,  at  least  during  activity*.  The  sur- 
rounding conditions  may  be  stated  as  usually  acting  on  metabolism, 
etc.,  as  follows:  (a)  A  moist  cold  atmosphere  (very  low  evaporation) 
causes  body  temperature  to  fall  more  rapidly  than  a  dry  cold  one  at 
the  same  temperature,  because  of  the  more  rapid  conduction  of  heat. 
Such  a  fall  in  temperature  decreases  metalx)lism  of  cold  blooded  ani- 
mals, and  increases  metabolism  of  warm  blooded  animals  within  their 
capacity  for  heat  regulation.  In  a  dry  cold  atmosphere  the  heat  loss 
is  less  pronounced  because  of  the  less  rapid  conduction  of  heat.*  (b) 
In  a  dry  warm  atmosphere  (high  evaporation)  rapid  evaporation 
keeps  down  the  peripheral  temperature,  and  prevents  death  from 
overheating  and  destructive  metabolism  in  cold  blooded  animals, 
and  makes  possible  body  temperature  regulation  and  thus  prevents 
heat  stroke  and  death  in  warm  blooded  animals.  In  a  moist  warm 
atmosphere,  death  and  heat  stroke  occur  because  of  lack  of  evapo- 
ration and  lack  of  ])eripheral  cooling  in  the  ca.se  of  warm  blooded 
animals  even  when  the  surrounding  temperature  is  at  or  below  the  nor- 
mal body  temperature.*  (c)  Wind  movement  (which  increases  evaj)- 
oration)  increases  radiation  of  body  heat  and  of  heat  due  to  insola- 
tion \     It  increases  evaporaticm  anil  further  cools  the  body,  thus  within 

'  Cliiimtolojc^',  p.  72. 

»Z<'it  fiir  Biol..  Hd.  o,  p.  2S. 

•  SchaofFor's  Physiologj-.  Vol.  I.  p.  793. 

*  Hill's  "  Itcront  Advances  in  PhysiolojO'  an<l  Biochemistry"  ('06),  p.  256. 
-  Hill's  "  Uwont  Advanrt^s  in  Physiology  and  Biochemistry  "  ('06),  p.  256. 
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certain  limits  increasing  the  metabolism  of  warm  blooded  animals 
and  decreasing  it  in  cold  blooded  animals,  (d)  Decrease  of  pressure 
increases  evaporation  and  radiation  both  of  which  lower  the  tem- 
perature of  animal  bodies  and  influence  metabolism,  as  stated 
under  (c). 

4.  Conditions  which  withdraw  water  from  organisms  (evaporation 
as  influenced  by  various  factors)  influence  irritability,  activity  and 
length  of  life  histor>'.  Thus  Hennings  found  that  low  humidity 
increased  insect  metal)olism  and  Sanderson  found  that  in  dry  air 
the  optimum  temperature  of  the  growth  of  insects  was  lower  than  in 
moist  air.  Thus  there  are  no  doubt  many  exceptions  to  the  usual 
rules  as  given  under  3.  Factors  probably  operate  with  reference  to 
an  optimum. 

From  the  summary  we  have  noted  that  water  withdrawal  is  im- 
portant in  itself  in  many  ways.  Temperature  is  a  much  studie<l  factor 
chiefly  because  of  the  ease  with  which  it  is  measured  in  exp>eri- 
ments  with  land  animals,  changes  in  temperature  are  always  also 
changes  in  the  rate  of  evaporation.  Evaporation  is  best  measured 
with  the  Livingston  iwrous  cup  atmometers  supplied  by  the  Plani 
Warldy  Tucson,  Arizona,  and  which  have  proved  themselves  superior 
and  are  now  essentially  the  standard  in.strument.  Table  I  shows, 
as  measured  by  these  cups,  the  eff'ect  of  rab^ing  temperature,  on  humid- 
ity and  evaporation.  The  latter  is  nearly  doubled  by  a  rise  of  16* 
C.  such  as  takes  i)lace  during  a  few  hours  of  the  usual  summer  day. 

TABLK  I.-  SHOWIN(J  THK  IFFIXT  OK  IUISIN(J  THL  TUMPKRATrRK  I  ION  HIMIDITY  AND  E\*AP« 
ORATION  I  NDKK  EXFKRIMKNTAL  CO.NDITIONS.  AIR  1*1  MPKI)  FROM  A  DRY  GR>:KS  HOCSK. 
\i:LOriTY  OF  FLOW  OVER  THE  AT.MOMETKRS  ABOl'T  .101  MfTTER  PER  SEC.  OR  U.2  MILE  PER 
Horit.' 
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What  is  still  more  important  is  rate  of  flow,  the  effect  of  which  is 
given  in  Table  II,  where  we  note  that  for  very  low  rates  such  as  are 

TABLE  II.-SHOWING  THE  RELATION  OF  EVAPORATION  TO  THE  BATE  OF  FLOW  AND  TO  BELATIVE 
HUMIDITY  UNDER  THE  EXPERIMENTAL  CONDITIONS.  TOGETHER  WITH  THE  BELATIVE  BATE 
OF  INCREASE  OF  EVAPOBATION  AND  >'ELOCITY.  (0.62  METEB  PER  SEC.  EQUALS  1.1  MILES  PER 
HOUR.  0.68  EQUALS  1.6;  0.10  EQUALS  0.2).  THE  EQUIPMENT  IS  NOT  ACCURATE  ENOUGH  TO 
MAKE  THIS  MORE  THAN  A  GENERAL  GUIDE.    PRESSURE  WAS  NOT  READ. 
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used  for  ventilating  cages,  e,g,,  0.026  meter  per  sec.  gives  .40  evapo- 
ration, while  0.052  meter  per  sec.  gives  .75,  nearly  double  the 
evaporation  at  average  humidity  and  room  temperature.  Evaporar 
tion  should  accordingly  be  measured,  not  only  on  account  of  its 
importance  in  connection  with  measured  temperature  and  humidity, 
but  also  on  account  of  the  fact  that  rate  of  air  movement  is  not  other- 
wise measurable  in  terms  which  have  bearing  on  the  life  processes 
of  organisms. 

Mr.  a.  F.  Burgess:  The  conclusion  given  by  Mr.  Shelford  in 
regard  to  the  effect  of  moisture  on  the  length  of  life  of  insects  has 
proved  true  in  many  experiments  which  we  have  carried  on  at  the 
Gipsy  Moth  Laboratory.  In  shipping  live  beetles  from  Europe  and 
Japan,  high  mortality  is  usually  caused  by  the  dr>'ing  out  of  the  pack- 
ing material.  In  cases  where  the  packing  material  is  moist  on  arrival 
the  mortality  is  always  low.  The  same  principle  applies  in  handling 
breeding  jars. 

Mr.  L.  M.  Peairs:  Have  you  tables  or  other  means  of  telling  how 
much  of  the  results  secured  were  due  to  chemical  action? 

Mr.  V.  K.  Shelford:  I  have  not  attempted  to  determine  that, 
and  I  do  not  mean  by  advocating  the  use  of  the  atmometer  that  all 
these  things  can  be  determined,  but  this  is  the  best  means  of  g(»tting 
at  the  total  effect  of  all  these  agencies. 

Mr.  C.  CloRDOx  Hewitt:  It  seems  to  me  that  unless  Professor 
Shelford  in  his  great  ingenuity  devises  some  machine  to  determin^  the 
amount  of  evaporation,  which  is  due  to  the  activity  and  metabolism 
of  the  inst^cts,  these  studies  will  not  lead  us  very  far.  We  are  dealing 
with  only  one  of  quite  a  number  of  factors. 

Adjournment. 
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Proceedincfs    of    the    Tivelfth    Annual    Meetinif    of 

the    American    Association    of    Official 

Horticultural  Inspectors 

{Papcrfi  Continued) 

QUARANTINE  AGAINST  THE  MEXICAN  COTTON  BOLL 

WEEVIL 

By  \V.  D.  HcNTKR 

Compared  with  certiiin  othrr  |H*sts  the  Imll  woevil  han  attracte<l  little 
attention  at  the  hands  of  io^ishitors.  It  is  lik<»ly  that  the  Phylloxera 
m  KuroiH*  and  the  San  Jos<»  scale  in  this  country  have  lHH»n  the  cause 
of  many  times  the  amount  of  h^^isiaticm  that  has  Ix^en  enacted  aii^ainst 
the  weevil.  Neverlhel(»ss.  tho  restrictions  that  have  been  directed 
af^ainst  it  are  numerous  considering  the  time  that  it  has  I )een an  impor- 
tant factor  in  the  cotton  in<iustr>'  and  the  inherent  difficulties  in  fonnu- 
latiuK  loRieal  (piarantines.  As  it  is.  every  srat<'  in  the  cotton  I)elt  has 
enactments  on  its  statute  lK>oks  which  an*  aimed  at  the  restriction  of 
the  spH'ad  of  the  wei»vil.  One  territory  has  similar  legislation.  The 
federal  government  has  ccmsidered  it  in  a  statute  and  in  reflations 
of  the  Post  Office  Department  and  several  fonM^n  jcovemments  have 
edicts  against  it. 

T\w  basis  for  all  the  quarantines  a;5ainst  the  boll  weevil  in  the  UnitcKl 
States  is  that  it  has  lK»en  spreading  rapidly  into  new  territor>',  and  that 
its  life  history  is  such  that  certain  commodities  would  Ik»  very  likely  to 
carry  it.  The  natural  limitation  on  sdl  legal  n»strictions  has  lM»en  that 
the  ins<*ct  spreads  !>y  flight.  This  dis|NTsion.  however,  is  very  limite«l 
^•ompared  to  that  (»f  uisects  like  locusts  and  others  that  lly  over  enor- 
mous distan<*es.  The  usual  annual  advance  of  the  weevil  ha.H  l)een 
only  alM)ut  fifty  miles.  It  is  therefon*  apparently  jH^rfi'ctly  feasible  to 
prevent  spread  which  might  take  place  in  farm  conunodities  over  terri- 
tory considerably  more  extensive  than  that  whiih  would  l>ecome  in- 
fested by  the  normal  flijrhl. 

The  siHTJfir  |M»ints  in  the  lift-  history  of  the  weevil  which  s<M»m  to  jus- 
tify ((uarantines  in  adilition  to  those  mentioned  neetl  to  Im»  noted  in 
this  connection.  In  th«'  cotton-picking  season  lar(!e  numbers  of  adult 
weeviN  an*  crawlin;^  about  the  <otton  plants  fretpn'ntly  over  the  Ik>U8 
ami  the  e\poMMl  lint.  Man>  of  the^e  s|>eeiinens  are  naturally  taken 
alonii  with  the  -.eetl  ct»tt<»n  by  the  |>ieker^.  They  i^o  into  the  sacks, 
then  intii  tfie  \\auon>.  anil  later  to  the  gins.  Mere  it  has  l>een  found 
that  !nan\  i»f  tfie  \vee\il«*  «>ea|)e  destrui'tion  in  the  process  of  ginning. 
It  i^  true  tfiat  a  certain  number  are  killed  by  the  saw^  of  the  gin  and 
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modem  cleaner  feeders  kill  many  more.  The  number  of  such  feeders 
in  actual  use  in  the  country"  is  comparatively  small,  so  that  the  escape 
of  weevils  from  the  gin  mu^t  be  considered  important.  In  addition  to 
the  adult  weevils  that  may  be  taken  to  the  gin  in  the  manner  described, 
many  of  immature  stages  may  be  so  transported.  In  fact  these  stages 
are  considerably  more  important  in  connection  with  carriage  in  cotton 
products  than  the  adults.  It  is  not  rare  that  the  weevil  larvae,  pupse 
and  teneral  adults  are  found  within  the  seeds  themselves  occupying 
the  space  originally  taken  by  the  kernel  which  has  been  devoured. 
All  of  the  weevils  of  this  class  undoubtedly  pass  through  the  gins  with- 
out injury.  There  are,  moreover,  two  additional  classes  of  immature 
weevils  which  occur  in  the  cotton  as  it  is  picked  in  fields.  One  of  these 
consists  of  pupae  imbedded  in  masses  of  lint.  They  form  a  definite  cell 
which  is  very  similar  to  cotton  seed,  although  somewhat  larger.  These 
cells  readily  pass  through  the  gins.  The  other  class  of  weevils  to  be 
considered  in  this  connection  is  contained  in  very  small  bolls.  In  the 
fall  when  the  infestation  in  the  fields  becomes  heavy  it  frequently  hap- 
pens that  bolls  of  very  small  size  are  attacked.  In  many  cases  their 
contents  are  barely  sufficient  to  support  a  weevil  during  its  immature 
stages.  Under  such  circumstances  the  carpel  of  the  l)oll  forms  a  per- 
fect protection  for  the  insect,  in  fact,  a  more  thorough  protection  than 
the  cells  formed  by  the  lint  or  by  the  shell  of  the  seed  itself.  These 
l)olls,  therefore,  carry  many  weevils  through  the  process  of  ginning. 

After  the  weevils  have  passed  through  the  gins  they  are  forced  with 
the  seed  into  the  seed  houses  or  sometimes  directly  into  the  cars.  Ex- 
aminations of  seed  being  discharged  by  the  blowers  has  frequently 
shown  the  presence  of  the  insects.  In  a  ma.ss  of  seed  the  shelter  for  the 
weevil  is  almost  perfect.  In  fact,  their  chances  of  passing  the  winter 
are  nearly  ecjual  to  those  under  the  most  favorable  conditions  in  the  fields. 
The  weevil  may  remain  in  hib(»mation  from  October  to  June.  If  speci- 
mens happen  to  be  located  in  seed  an  excellent  opportunity  for  trans- 
portation over  long  distances  is  given.  It  would  be  perfectly  easy  for 
specimens  to  be  taken  from  the  United  States  to  remote  parts  of  the 
world  in  this  way.  A  lot  of  inf(»sted  seed  shipped  from  Galveston  any 
time  during  the  fall  would  reach  Egypt  at  the  proper  si»ason  to  enable 
emerginjr  weevils  to  attack  the  cotton  there  which  is  planted  in  the 
month  of  F<»hruary.  The  planting  season  in  India  runs  from  June  to 
August,  depending  upon  the  latitude  and  this  would  not  inti»rfere  se- 
riously with  the  introductior  of  the  insect  in  that  country. 

In  the  United  States  the  first  quarantine  restrictions  were  inaugu- 
rated in  190.3.  -  the  state  of  Georgia  being  the  first  to  take  such  acticm. 
At  that  tinii*  apparent h  little  was  known  about  the  habits  of  the  wee- 
vils and  the  commodities  in  which  thev  would  Im?  likelv  to  be  trans- 
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ported.  This  lack  of  detinite  infornmtion  naturall}'  led  to  enactments 
that  were  iinnecessaril\  strinpent.  The  h'ffislators  naturally  desired 
to  be  on  the  wife  side  and  therefore  included  many  articles  in  tlie  quar- 
antine which  exi)erience  has  shown  are  not  at  all  dangerous.  Originally 
hay,  oats,  and  other  general  farm  products  were  quarantine<I  af^uiiist. 
In  order  to  obviate  ver>'  sitIous  interferences  with  the  marketinir  of 
Texas  products  it  l)ecame  necessary  for  the  Bureau  of  Entomology-  in 
19()3  and  1904  to  evolve  a  system  of  certifying  shipments  which  origi- 
nated outside  of  the  territor>'  infested  by  the  weevil.  In  this  way  the 
disturbance  caused  by  the  broad  riuarantine  measun's  that  «*'en»  en- 
acteil  originally  was  relieved  to  the  extent  of  several  thousands  of 
carloads  of  farm  products  whi<'h  were  certified  by  the  Bureau  of  En- 
tomology. 

At  the  present  time  there  are  two  types  of  ciuarantines  against  the 
boll  weevil;  one  established  by  si)ecific  laws  and  the  other  formulated 
by  boards  undi-r  general  authority.  There  is  no  dou!)t  whatever  as 
to  the  relative  value  of  tin*  different  tyjK^s.  T\w  first  is  ver>'  unsatis- 
factory on  account  of  its  inflexibility.  There  is  no  way  short  of  legis- 
lative action  to  modify  the  (piarantine  in  such  respects  as  may  Ix^come 
nec«'ssar>'  on  account  of  new  information  al>out  the  weevil;  the  other 
arrangement  consisting  of  the  delegaticm  of  general  authority  to  lM)ards 
makes  it  ])ossibh>  to  change  the  list  of  articles  to  l>e  quarantine<l  and 
the  territory  sigainst  which  it  is  directecl  as  events  change  from  year 
to  year. 

The  fnl lowing  is  :i  ^umlnary  of  the  ((uarantinc  restrictions  in  the 
wvcral  >tates: 

.\LAnAM.\ 

The  fi»llowing  are  the  restrietetl  articles  in  this  >tate. 

Seed  enttnii:  cottc»ii  mimI;  seed  eotton  sacks,  eott<»n  seed  sacks  an<I 
(•(jtttin  pickers'  sacks,  any  of  which  have  l»een  used  within  eight  mouths 
for  any  ol"  the  j)urj>o*ies  indicated.  <  'ottoii  .M'ed  hulls  betwe«»n  August  1 
and  l)»'i-enil»ir  M.  Spanish  nio>>  and  corn  in  shuck  between  October 
1  ami  .iuiie  :iti.  Living  weeviN  «ir  wc'evil  >tag«>  nr  weevil  work  in 
|M»>M'«.>inii  nf  any  jH-rsim  out.side  nf  the  infi>t«*d  territory  except  a 
quahtiiil  <-nitinio]i»iri^t.  Ibuisehohl  ^hmIs  fout.Mnini;  any  of  the  fore- 
guinu  durinu  ih«'  p«-ri<Ml  of  quarantine  applyiiiLC  ti»  each. 

The  artiilf-  n«»t  n--trirteii  are  as  f«»llow>; 

Bnlnl  iiittiMi.  lI.iT  nr  i-«ini|»re>M'd:  Iiutrr>  ainl  l«»o>r  rotttm  lint; 
rott«»n  -••■•I  nnal.  r:ik«'  ami  nil;  i-«»rn  •»hell«'i|  ».r  in  ihi-  ear  with  sbuek 
reniii\iil.  n.-it-  tir  any  ntht-r  ^-ed  e\rr|»t  rntltin  seeii;  fiMfnii  seetl  .shown 
by  atlid.i\it  !••  Iia\i-  bnii  >:i«  kii|  rnntinuou-Iy  fnr  nim*  nit»nt  lis  «)r  more; 

rt»TTi»M  -•••i  i«»r  plant iiiu  pur| -  at'trr  funli^:lt i«»u  with  carbon  bisuU 

phid  l'>   :i  i"nifM!«nt  ••ntonii»li»ni'»t  :  hay:  «'rn|»t\   freinht  ears. 
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California 
In  this  state  the  boll  weevil  quarantine  is  in  the  form  of  an  order 
issued  by  the  state  commissioner  of  agriculture  on  April  23,  1908.  It 
provides  that  all  cotton  seed  shipped  into  the  state  shall  be  consigned 
to  one  of  the  deputy  commissioners  of  horticulture  who  is  required  to 
fumigate  with  carbon  bisulphid. 

Florida 

The  restrictions  in  effect  are  authorized  by  a  general  statute  against 
pests  which  was  passed  in  1911.  Special  rules  regarding  the  boll  wee- 
vil were  published  in  June,  1912. 

The  restricted  articles  are  as  follows: 

Seed  cotton;  cotton  seed;  seed  cotton  sacks,  cotton  seed  sacks  and 
cotton  i)ickers'  sacks,  any  of  which  have  been  used  within  eight  months 
for  any  of  the  purposes  indicated;  cotton  seed  hulls  between  August  1 
and  December  31;  Spanish  moss  and  com  in  shuck  between  October 
1  and  June  30.  Living  weevils  or  weevil  stages  or  weevil  work  in 
possession  of  any  person  outside  of  infested  territory  except  a  qualified 
entomologist.  Household  goods  containing  any  of  the  foregoing  during 
the  i)oriod  of  prohibition  applying  to  each.  Sugar  cane  when  not  cut 
back  and  stripped  of  its  leaves. 

The  articles  not  restricted  are  as  follows: 

Baled  cotton,  flat  or  compressed;  linters  and  loose  cotton  lint;  cotton 
seed  meal,  cake  or  oil;  com  shelled  or  in  the  ear  with  shuck  removed, 
oats  or  any  other  seed  except  cotton  seed;  cotton  seed  shown  by 
afiidayit  to  have  been  sacked  continuously  for  nine  months  or  more; 
cotton  seed  for  planting  purposes  after  fumigation  with  carbon  bisul- 
phid by  a  competent  entomologist;  hay;  empty  freight  cars;  sugar 
cane  when  cut  back  and  stripped  of  its  leaves. 

Georgia 

The  law  of  August  15,  1904,  was  amended  August  23,  1905.  The 
regulations  have  been  revised  several  times,  last  in  October,  1913. 

The  restricted  articles  are  as  follows: 

Seed  cotton;  cotton  seed;  seed  cotton  sacks,  cotton  seed  sacks, 
cotton  pickers*  sacks  which  have  been  used  within  eight  months; 
cotton  seed  hulls  l>etween  August  1  and  December  30;  Spanish  moss 
and  com  in  shuck  or  shucks  removed  from  com  between  October  1 
and  June  30;  household  goods  containing  any  of  the  foregoing  during 
the  i)ori()d  of  (|uarantine  applying  to  each;  living  weevils  in  the  jwsses- 
sion  of  any  ])ers()n  outside  of  the  infested  territory  except  a  qualified 
entoin()l()j!:ist  ami  his  certificate  accompanying  same. 

The  uiirrstricted  articles  are  as  follows: 

Hales  of  cotton,  flat  or  compressed,  with  no  restrictions  as  to  season; 
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lintt»rs  and  loose  rotton  lint;  cotton  8(h*<1  meal,  cake  and  oil;  com 
8helle<l  or  shucked  or  with  shucks  removed,  oats  or  any  other  seed 
except  cotton  seed;  cotton  sec^l  8ho\ivii  by  affidavit  to  have  been  sacked 
continuously  for  nine  months  or  more;  cotton  seeil  for  planting  pur- 
poses only,  after  fumigation  with  carbon  bisulphid  by  a  competent 
entomologist;  hay;  empty  freight  cars. 

LOUIHIANA 

The  state  entomologist  of  Louisiana  is  authorized  to  promulgate 
such  quarantines  aH  may  seem  advisable.  Since  the  entire  state  is 
infested  at  the  present  time  no  regulations  are  in  effect. 

M188IASIPPI 

In  this  state  there  is  an  absolute  quarantine  against  seed  cotton, 
cotton  seed  hulls,  sacks,  and  other  articles.  Baled  cotton  can  be 
shipped  into  the  uninfested  parts  of  the  state  only  in  tightly  inclosed 
cars. 

North  Carolina 

TIm'  <|uanintine  in  this  state  in  its  pr(»s<»nt  form  was  promulgated  in 
June,  1910.  It  prohibits  the  bringing  into  Xurth  Carolina  of  all  seed 
cotton  or  cotton  s<»e<l  hulls  originating  in  any  infested  territor>'.  Ship- 
ments of  Ijaleil  cotton  are  allowed  only  in  hard  I'ompressed  bales.  If 
shipfMMl  in  any  other  way  it  is  declared  to  be  a  public  nuisance  and 
liable  to  seizun*. 

Oklahoma 

The  rules  ami  regulations  established  by  the  state  entomoh>gist 
cover  the  usual  cotton  pHwlucts.  also  provide  that  baled  cotton  can 
Ih»  ship]XMl  only  in  tightly  closed  box  cars.  The  prohibition  against 
the  US4'  of  tlu'  (piarantincti  articles,  as  btMlding  or  feed  for  live  stock  in 
transit  and  as  parts  of  general  sliipnients  c(»nsisting  (»f  housc^hold  goocU. 
is  included. 

SoiTH  Carolina 

The  artirlfs  n'>tri<'t<Ml  are  as  follows: 

(*otton  seeil  and  si'imI  rotton  for  any  jiurpose  whats<H»ver  are  pn>- 
hibitcd;  .-eeil  rotton  sa<'ks,  and  cotton  pirkcrs'  sacks,  any  of  which 
havf  brrn  Used  within  eight  months  for  any  of  the  puri>oses  indicated, 
arc  pri»liibit<'d;  cotton  seed  hulls  art>  prohiliitcd  between  August  1 
and  DrrrrnlMT  M  :  S|»anisli  nio>s  and  rorn  in  .-buck  are  prohibite«l 
betuctii  UitnJMT  1  and  .lun*-  M):  livinu  wirvils  or  weevil  stages,  or 
weevil  \\tirk  ill  po«»M-*>i<»ii  of  any  jier-^on  i»ut>ide  of  the  iufi'sted  territor>'. 
e\erpi  a  t|ii:iliti4'd  l■hTi•lIH>lll^i•«t .  ai'r  )ini)iibit«M| ;  Jinu.M-hold  goods  con- 
tainini:  :oi\  of  tin-  fi»reiriiiii|r  nn.  iiroliiltited  iluriuK  tlu*  period  of  quar* 
antiiH*  applyinK  tn  earfi. 
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The  articles  not  restricted  are  as  follows: 

Baled  cotton,  flat  or  compressed;  linters  and  loose  cotton  lint;  cotton 
seed  meal,  cake  or  oil;  com  shelled  or  in  the  ear,  with  shuck  removed, 
oals  or  any  other  seed  except  cotton  seed;  hay;  empty  freight  cars. 

Tennessee 

The  articles  restricted  are  as  follows: 

Seed  cotton;  cotton  seed;  seed  cotton  sacks,  cotton  seed  sacks; 
cotton  pickers'  sacks,  any  of  which  have  been  used  within  eight  months 
for  any  of  the  purposes  indicated;  cotton  seed  hulls  between  August 
1  and  December  31 ;  Spanish  moss  and  com  in  shuck  between  October 
1  and  June  30;  living  weevil  stages  or  weevil  work  in  possession  of  any 
person  outside  of  the  infested  territory  except  a  qualified  entomologist; 
household  goods  containing  any  of  the  foregoing,  during  the  period  of 
quarantine  applied  to  each. 

The  unrestricted  articles  are  as  follows: 

Baled  cotton,  flat  or  compressed;  linters  and  loose  cotton  lint;  cotton 
seed  meal,  cake  and  oil;  com  shelled  or  in  the  ear,  with  shuck  removed, 
oats  or  any  other  seed  except  cotton  seed;  cotton  seed  shown  by  affidavit 
to  have  been  sacked  continuously  for  nine  months  or  more;  cotton 
seed  for  planting  purposes  after  fumigation  with  carbon  dioxide  by  a 
competent  entomologist;  hay,  empty  freight  cars. 

Texas 

A  rule  of  the  commissioner  of  agriculture  makes  it  illegal  to  ship 
seed  cotton  or  cotton  seed,  or  any  other  articles  which  might  carry  the 
boll  weevil  from  an  infested  to  an  uninfested  county. 

Value  of  Quarantines 

The  most  definite  statement  regarding  the  practical  value  of  boll 
weevil  quarantines  in  the  literature  was  ma<ic  by  Mr.  W.  Newell  as 
follows: 

*' Prior  to  the  enforcement  of  quarantine  regulations  by  the  State 
Crop  Pest  (Commission,  many  cases  of  isolated  infestation  occurred 
in  the  western  parishes  of  the  state,  most  of  them  being  directly  trace- 
able to  the  bringing  of  seed  cotton  or  cotton  seed  from  the  infested 
sections  of  Texas.  Since  the  commission's  quarantine  regulations, 
which  i:)r()hibit  the  movement  of  seed  cotton,  hulls  and  cotton  seed 
from  the  infested  to  the  non-infested  sections,  have  been  in  force  not 
a  single  isolated  outbreak  of  the  boll  weevil  has  been  discovered  and 
all  of  the  northeastern  and  (»astem  portion  of  the  state  is,  fortunately, 
still  free  from  this  pest.  By  means  of  this  quarantine  artificial  dis- 
semination of  the  weevil  in  Louisiana  has  been  practically  an  impossi- 
bility and  the  spread  of  the  pest  into  new  territor^"^  has  been  limited 
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to  actual  flight;  had  it  not  been  for  the  protection  this  afforded 
eastern  I/)ui8iana  there  is  little  doubt  that  the  most  of  Louisiana's 
cotton-producing  territor}"  would  now  be  infested,  instead  of  the  peat 
being  confincnl  entirely  to  the  western  parishes."  (Circular  9,  La. 
Crop  Pest  Commission.) 

This  statement  ma}'  possibly  be  somewhat  overdrawn,  but  the 
writer  Iwlieves  it  is  substantially  correct.  At  any  rate,  with  one 
exception  (due  to  intentional  introduction)  no  isolated  colonics  far 
beyond  the  territor}'  reached  by  flight  have  ever  been  discovered. 
How  much  of  this  is  due  to  the  legal  restrictions  that  have  been  de- 
scribed, and  how  much  to  accident,  cannot  be  determined  with  cer- 
tainty. It  seems  evident,  however,  that  tlie  possibilities  for  the  spread 
of  the  weevil  in  certain  classes  of  farm  products  are  great.  It  is, 
therefore,  altogether  likely  that  many  introductions  have  been  pre- 
vented, and  the  writer  t>elieves  the  value  of  the  quarantines  has  far 
overbalanced  the  temporarj-  interferences  with  shipping  that  they 
have  caused. 


NOTES  ON  ENTOMOLOGICAL  INSPECTION  IN  THE  DISTRICT 

OF  COLUMBIA 

By  K.  U.  Sasscer 

Although  there  are  no  laws  on  the  statute  books  of  the  District  of 
Columbia  gnvtTuing  tlu*  insp^u'tion  of  incoming  and  outgoing  plants, 
every  attempt  hiLs  \ycvn  made  to  examine  such  material.  Until  the 
enact MH^nt  of  tli<*  Phmt  Quarantine  Act  on  August  20,  1912,  this  work 
was  carriiMl  on  by  the  Hureaus  of  Kntomologx'  and  Plant  Industry  of 
the  Department  of  Agriculture,  and.  su!)se(ju<'nt  to  that  date,  has  been 
comlueted  uiuler  the  suiKTvision  of  the  Federal  Horticultural  Board. 
All  plants  entering  or  leaving  th(»  District  of  Columbia  are  inspected 
lK)th  from  an  entomologieal  ami  a  pathological  stan(li)oint. 

There  are  two  classes  of  insiM'rtion  in  the  District  of  Columbia, 
namely,  roniniereial  an<l  departmental.  The  former  consists  in  the 
ins|M'etinn  <jf  all  imports  for  Horists,  department  stores,  and  private 
individuaN,  aikd  includes  sueh  plants  as  l)oxwoo(l,  azaleas,  rhododen- 
drons. rnM's,  liy«lran^jeas,  orchids,  etc.  Sin«'e  the  lir>t  of  the  current 
caNndar  y«*ar  si»in«'  VM)  eases  of  pl.ants  hav«*  U'en  examined. 

"  l)i|>artni«'ntal  inspretion"  inejndes  the  ean'ful  examination  of  all 
plant*,  and  plant  priM|urt<  intrndueeti  anil  distril>ut«'(l  hy  the  Office  of 
iMiniun  Slid  ami  Plant  IntnM|tieti«)n  as  wtll  as  othcT  offices  of  the 
Hup  all  i»f  Plant  li»du*.try.  Sunn*  2,(MM»  paekaues  rontaining  various 
plant-*  aihi  pl:iht  prMiiin-t-.  hav*-  In m  examinnl  during  1913.  For  the 
aeri»Mipli-linnnt  nf  tliin  unik  thiTr  has  ln-m  jjrovided  a  s|M'cial  quar* 
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antine  house,  which  is  properly  equipped  with  suitable  fumigation 
facilities,  and  is  further  provided  with  a  stove,  which  is  used  to  de- 
stroy all  condemned  stock.  This  house  is  sufficiently  large  to  allow 
the  opening  of  large  containers,  which  may  be  fumigated  without 
removal,  should  they  contain  any  suspicious  insects.  Small  packages 
of  seeds,  scions,  and  cuttings  are  examined  in  a  room  which  is  tightly 
screened  to  prevent  the  exit  of  very  minute  insects  should  they  escape 
from  the  package  at  the  time  of  examination.  AH  plants  regarded  as 
suspicious  are  grown  under  observation  in  a  greenhouse,  which  is  used 
for  this  work  alone  and  which  is  likewise  tightly  screened  with  a  fine- 
mesh  wire.  An  accuriate  record  is  kept  of  all  plants  and  plant  prod- 
ucts introduced  by  the  Office  of  Foreign  Seed  and  Plant  Introduction 
as  regards  their  origin,  destination,  nature,  quantity,  and  date  of 
inspection. 

Judging  from  the  numbei  of  packages  and  boxes  examined  during  the 
past  year,  one  would  naturally  suppose  that  the  inspection  in  the 
District  of  Columbia  is  comparatively  light.  As  regards  the  number 
of  plants  examined,  this  may  be  true,  but  one  must  not  lose  sight  of 
the  fact  that  a  very  large  percentage  of  the  plants  and  seeds  introduced 
by  the  Office  of  Foreign  Seed  and  Plant  Introduction  originate  in* 
countries  and  localities  of  which  we  know  little  as  regards  their  ento- 
mological and  pathological  status.  For  this  reason  all  packages 
containing  plants  and  seeds  are  thoroughly  examined  by  representa- 
tives of  the  Federal  Horticultural  Board,  and  anything  showing  the 
slightest  suspicion  is  either  destroyed  or  grown  under  observation 
in  quarantine.  It  may  not  be  out  of  place  to  cite  an  example  of  the 
close  inspection  required  to  intercept  pests  coming  in  on  stock  from 
abroad.  Some  time  ago  cuttings  taken  from  a  peach  tree  which  was 
supposed  to  have  considerable  value  as  regards  the  quality  of  fruit 
produced  were  received  from  Shantung,  China.  From  a  casual 
examination  it  appeared  that  these  cuttings  were  free  from  injurious 
insects,  but,  on  close  examination,  they  were  found  to  exhibit  over  the 
surface  of  the  bark  a  few  abrasions  or  scars,  which,  when  opened,  were 
found  to  contain  from  eight  to  ten  eggs  of  a  tree  hopper.  Thij^  stock 
was  all  destroyed  and  a  second  attempt  was  made  to  get  an  uninfested 
shipment  of  this  material.  On  examination  the  second  shipment  was 
found  to  be  likewise  infested  and  wius  also  destroyed.  As  to  the 
amount  of  injury  which  this  insect  is  capable  of  doing  in  the  United 
States,  should  it  In^come  established,  it  is  impossible  to  say,  but,  judg- 
ing from  the  experience  in  the  Mississippi  Valley  some  years  ago  with 
a  tree  hopper  (Ceresa  bubalus  Fab.),  it  would  l>e  decidedly  disadvan- 
tageous to  allow  any  insect  of  this  nature  to  l)ecome  established  in 
America. 
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To  show  the  possibilities  of  a  close  inspection,  another  shipment 
may  l>e  referred  to  which  was  inspected  on  May  26,  1913.  This 
consignment  consisted  of  mango  plants  in  a  wardian  case  from  Java, 
and,  on  superficial  examination,  would  probably  appear  to  be  free 
from  injurious  insects.  Thc»se  plants,  however,  were  removed  from 
the  case,  and  a  thorough  examination  revealed  the  presence  of  the 
following  cocc'ids : 

Leiwfitijnjt  imiira  Marlatt  .4«/«Wi<#/h/» //i//jwtVrSi|?n. 

Furriuin  thttw  (in^'n  Aft/Htiiotujt  hnirnr  Vail. 

PnewUwnidia  cUu*i{)rrn  Ckll.  I'tirlatoria  }}m' mUmj fiMiiniwit    Lindgr. 

Pscufitiohidin  trilobitiforrnit*  ((in"*'!!*  Vimtouia  »U'Uifrrti  Wi»Htw. 

AnpuiioifM  tUctijoHjMrmi  M«inc.  I^vartium  h|). 

AniruiiotttH  /Miimti  Moric.  ^'.  Ckll.  PmutUM-tH'CHJ*  Hp. 

( 'rro/timthn   sp. 

In  addition  to  the  coccids  listed,  some  of  the  leaves  were  well  covered 
with  galls,  rew'inbling,  in  may  resix'cts,  those  produced  by  certain 
coccids  on  eucalyptus  in  Australia.  I'nfortunately,  we  were  unable 
to  detect  any  female  insects  in  the  galls,  and.  therefore,  it  was  impos- 
sible to  ascertain  the  real  maker.  Mangoes  have  also  l>een  n^ceived 
from  India  infest«'d  with  P}nnacn:<pif<  <iilataia  (Green),  Atsterolecaniufn 
puMuUma  (Ckll.),  and  an  immature  Piilritiario. 

In  addition  to  the  |)ests  rcfcrn»d  to,  the  following  have  lK»en  collected 
from  tim<'  to  time  entering  the  District  of  Columbia  on  im|)orted  plants 
and  plant  products: 

Potatoes  (Solnnum  >p.  j.  The  Potato  weevil  {Khi(jnpnld{uf<  fiirti- 
matius  Heller;  was  found  to  be  infesting  potatoes  from  Peru,  Holi via, 
and  Ancud  or  S:tn  Carlos  and  (*astn»  Islands.  Chile.  In  addition 
to  the  weevil  referred  t*)  there  were  also  in  the  potatoes  from  Peru 
two  siM'cies  n<*w  ti»  science  representing  alsi»  two  undescribed  genera. 
When  examining  these  tul>ers  the  attention  of  the  insfH^ctor  was 
attracted  to  what  appeand  to  Ih*  a  dryness  of  certain  parts  of  the 
peel,  n'Si*ni!»ling  sonu'wliat  tli«*  work  of  some  leaf-miners  in  leaves. 
On  oiN'ning  these  dry  s|M»ts  the  we«*vils  in  question  were  found.  The 
first  shipment,  which  arrived  in  tli<*  month  of  May.  included  not  only 
the  adults  but  the  larva*  and  pupa*.  .\  sul>se<iuent  shipment,  received 
on  Deicmber  I  fn»m  Molivia.  exIiibitiMJ  only  the  aclults  of  Rhiyopsidius 
tucuwanus.  We  have  recently  nceived  from  Mr.  C.  H.  T.  Townseml, 
who  is  locatt'd  in  Piru,  iuformatinii  to  the  ilTiM-t  that  (K'casionally 
potati»«>  rrach  tin-  talili->  tpf  si-cmhl  ratj*  lM>t«'Is  (Mintaining  C(M>kod 
hirva-  in  tlnir  ualliTii->. 

H«'d  mai!^:rnvr  Jlnittrm  ////h/h/Zm.  I*oiU  i»f  this  plant  from  the 
Phili)»piiM-  I>l:iiiii>  on  r\:imiii:iti(iii  wi-re  fnuiiil  to  cniitain  a  numl>er  of 
Cryptorli>  iii'liiil  lurti*-.  wliirh.  accnnliug  t«»  the  autht»rities  of  the 
Natiiiiial  MiiM'um,  repn-i-nt  imi|i-cril»rii  spccit^. 
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Mango  {Mangifera  indica).  Seeds  of  this  plant  have  been  received 
from  Mauritius,  India,  and  Ceylon  infested  with  the  mango  weevil. 
In  order  to  realize  the  danger  of  such  a  pest  if  established  in  mango- 
growing  sections,  one  has  only  to  refer  to  Press  Bulletin  No.  17  of  the 
Hawaiian  Experiment  Station  by  Mr.  D.  L.  Van  Dine.  Seeds  of 
mango  have  also  been  received  from  the  Philippine  Islands  infested 
with  a  species  of  Rhizoglyphus  which  appears  to  be  a  dangerous  pest. 

Pistacia  vera  from  Italy  revealed  a  slight  infestation  with  a  scale 
insect  known  scientifically  as  Diaspis  gennadi  Leonardi.  This  is  the 
first  record  of  the  appearance  of  this  scale  insect  in  America,  and,  in 
fact,  is  the  only  reference  to  this  coccid  since  its  description  in  1898  on 
P.  terebinthus  from  Greece. 

Sugar  cane  has  been  received  from  the  Philippine  Islands  infested 
with  a  species  of  Odonaspis,  These  canes  also  exhibited  work  which 
resembled  very  much  that  of  representatives  of  the  genus  Xyleborus. 
In  addition  to  the  insects  present,  these  canes  were  affected  with  a 
fungus,  and  the  entire  shipment  was  burned.  A  similar  shipment  of 
cane  was  received  from  Hawaii,  and,  owing  to  the  fact  that  these  plants 
originated  from  a  country  known  to  harbor  serious  enemies  of  this 
plant,  they  were  ordered  to  be  grown  under  supervision  in  the  quaran- 
tine house.  After  some  little  time  it  developed  that  the  canes  in 
question  were  harboring  eggs  of  the  destructive  leaf-hopper,  Perkin- 
siella  saccharicida  Kirkaldy.  The  object  in  making  this  importation 
was  to  introduce  into  Porto  Rico  a  special  variety  of  sugar  cane.  Had 
these  cuttings  been  passed  and  allowed  to  go  to  their  intended  desti- 
nation, it  would  doubtless  have  resulted  in  the  establishment  of  the 
sugar-cane  leaf-hopper  in  this  insular  possession,  eventually  meaning 
great  financial  loss  to  the  cane  growers. 

Date  palm.  A  number  of  shipments  of  date  palms  imported  from 
Egypt  were  found  to  be  infested  with  the  date-palm  scales,  Phcenico^ 
coccus  marlatii  (Ckll.)  and  Parlatoria  blanchardii  (Targ.).  These 
coccids  are  of  common  occurrence  on  date  palms  and  have  been  enter- 
ing this  countr>'  on  these  plants  for  a  number  of  years.  It  is  remark- 
able how  the  former  species  can  get  down  between  the  various  leaf 
sheaths  of  the  plants  in  question.  In  fact,  this  scale  has  Ix^en  found 
between  sheaths  that  were  so  tight  that  they  could  not  be  separated 
without  the  aid  of  an  ax.  Secluding  themselves  as  these  coccids  do, 
it  is  very  obvious  that  it  requires  a  special  effort  to  detect  and  con- 
trol pests  of  this  nature. 

Avocado.  Avocado  sc^eds  have  been  received  from  Mexico  and 
Costa  Rica  infested  with  the  avocado  weevil  {HeUipua  lauri).  Little 
is  known  of  the  life  history  and  habits  and  the  possible  injurj-  occa- 
sioned by  this  insect  in  its  native  habitat.     Badly  infested  seeds  are 
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well  riddled  with  galleries  and  rendered  worthless.  Adults  in  confine- 
ment have  l)eon  obser\'e<l  feeding  on  the  leaves  and  later  attackingthe 
wootly  portion  of  the  plant,  ultimately  resulting  in  the  death  of  the 
latter.  A  numlx?r  of  experiments  have  lH»en  conducted  with  the  idea 
of  determining  if  it  is  possible  to  fumigate  infested  se<»ds  with  safety. 
Owing  to  the  long  p<Tiod  require<|  for  germinati(m  it  is  impossible  to 
give  definitely  as  yet  the  eflfeet  of  the  fumigation  on  the  seed.  In  so 
far  as  the  ins<»cts  are  concerned  all  stag<»s  were  destroyed.  As  soon 
as  the.*<e  experiments  are  completed  a  (h'tailed  report  wiU  be  given, 
stating  the  method  of  fumigation  and  general  effect  on  the  insects 
and  S4»ed.  In  addition  to  the  avocado  we<»vil,  seed  have  also  been 
received  from  Mexico  infested  with  a  Scolytid,  which  may  also  prove 
to  \h}  a  dangerous  pest,  should  it  lK»come  established. 

Cotton.  Sei»d  of  wild  cotton  from  northern  Transvaal  were  exam- 
ined on  OctolxT  11  and  found  to  Im»  infested  with  a  very  interesting 
bruchid  which  has  not  as  yet  l)een  identified. 

Aside  from  the  pests  listed,  many  others,  some  of  which  are  new  to 
8cien(*e,  have  In^en  taken  during  the  course  of  inspection,  but  owing 
to  the  limited  amount  of  time  on  hand,  it  is  deemed  wi.se  to  overlook 
them  for  the  pres<'nt. 


NEW  JERSEY  STATE  ANTl-MOSQUITO  CONVENTION 

A  significant  and  inttTrMing  convmtion  was  held  at  the  Hotel 
Trayiiiori'.  Atlantic  ('ity,  N.  .1..  Fc!)ruary  20  and  21,  1914.  It  was 
tin*  annual  meeting  of  the  County  Mos^juito  Kxtermination  (Com- 
missions of  the  state,  and  was  ealletl  to  onler  at  2.'M)  p.  m.,  Friday. 
Feliruary  20.  Iiy  the  tein]>orary  ehairnian.  Dr.  Ralph  II.  Hunt  of  Kast 
Orange.  After  a  brii»f  invocation  l»y  Rev.  Henry  J.  Zelley.  the  nmyor's 
n*pre>entative  extend<'d  a  hearty  welcome  to  the  visiting  delegates. 
Then  fuih»\vcd  a  symposium  on  '*  Anti-Mos<iuito  Work  in  New  J«»rsey — 
MetlhMN  Kniployed  and  Results  OlitainiMl:"  Kssex  County.  Mr. 
SiM-nriT  Miller:  Ininn  County,  Mr.  Louis  J.  Richards:  Hudson  (\>unty, 
Mr.  WilliaTii  Delaney:  Atlantic*  County.  Mr.  Harold  I.  Katon;  Passaic 
Ci»»inty.  Mr.  .1.  S.  Davison:  Camden  Coiinty.  Dr.  William  A.  West- 
eott :  <  aiM-  May  <  •ninty.  Mr.  .hisiph  ( 'ainj):  Mergcn  ( 'tninty.  Mr.  H.  B. 
Vann«»t«-.  TIhh-  niMirt-*  were  i»f  much  interest,  de^rrihing  <'(mditions 
fnumi  ari'l  givinj;  th«-  n-ult^  «»f  work  acctmiplished.  several  beinfc 
illustrat'-il  )iy  phntograph*"  nr  lantern  slides.  Concluding  the  aftor* 
ntion  M'^-^inn  wa>  an  illu^tratrd  adilre^^  |»y  Dr.  T.  .1.  HeadhM*. 
ent«unnlu^i«t  nf  tin*  New  .Iir>«  y  Kxpcrinunt  Station.  t»n  tin*  "  Anti-Mos- 
c|uit(»  Wt»rk  «»f  the  New  .Iir>«  y  Mxperiiuent  Station.  "     Doctor  Headleo 
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showed  the  progress  of  the  work  and  pointed  out  the  marked  increase 
in  property  values  where  the  salt  marshes  had  been  drained. 

The  evening  session  was  held  in  the  auditorium  of  the  Atlantic 
City  high  school  where  Dr.  L.  O.  Howard,  chief  of  the  Bureau  of 
Entomology,  gave  a  very  interesting  lecture  illustrated  with  lantern 
slides,  on  "Important  Methods  and  Results  of  Anti-Mosquito  Work  in 
Various  Parts  of  the  World."  Doctor  Howard  showed  views  in 
many  lands  and  of  particular  interest  were  the  portraits  of  the  men 
who  have  made  the  principal  discoveries  connected  with  mosquito- 
borne  diseases  and  with  anti-mosquito  work — closing  by  shoeing  the 
portrait  of  the  late  Dr.  John  B.  Smith. 

Dr.  Jacob  G.  Lipman,  director  of  the  New  Jersey  Experiment  Sta- 
tion, in  a  brief  address  on  "What  Mosquito  Extermination  Means 
for  New  Jersey  Agriculture"  told  of  the  inexpensive  lands  in  southern 
New  Jersey  which  had  not  become  inhabited  on  account  of  the  mos- 
quito scourge. 

A  representative  of  His  Excellency  was  present  and  made  a  brief 
address  assuring  the  delegates  that  the  executive  department  was  in 
sympathy  with,  and  would  foster  such  anti-mosquito  work  as  is  now 
being  done,  which  is  clearly  for  the  benefit  of  the  state. 

A  film  of  moving  pictures  showing  the  development  of  mosquitoes 
from  egg  to  adult  and  the  various  stages  in  ditching  operations  con- 
cluded the  program  for  the  evening. 

The  next  morning  the  meeting  opened  at  9.30,  and  the  first  paper 
"Anti-Mosquito  Work  in  New  York  State"  by  Dr.  Joseph  O'Connell, 
health  officer  of  the  Port  of  New  York,  was  read  by  Doctor  Headlee 
as  Doctor  O'Connell  could  not  be  present.  In  the  next  paper  "Anti- 
Mosquito  Work  in  Connecticut,"  Dr.  W.  E.  Britton,  state  entomol- 
ogist of  Connecticut,  explained  what  has  been  accomplished  in  that 
state,  illustrated  by  lantern  slides.  This  was  followed  by  "Anti- 
Mosquito  Work  in  Philadelphia,"  by  Mr.  Herman  Hornig,  entomol- 
ogist of  the  City  of  Philadelphia.  Mr.  Hornig's  paper  was  also 
illustrated  by  lantern  slides. 

Of  especial  interest  was  the  next  subject,  "Mosquito  Extermination 
Work  from  the  Standpoint  of  the  Taxpayer, "  discussed  by  Mr.  A.  W. 
Hamburg,  president  Newark  Board  of  Trade;  Mr.  Walter  A.  Evans, 
director  Essex  County  Board  of  Freeholders;  and  Hon.  Carleton  B. 
Pierce,  Cranford,  N.  J. 

At  the  close  of  the  program,  the  meeting  on  permanent  organization 
reported  in  favor  of  such  action  and  submitted  a  constitution  and 
by-laws  iind  nominations  for  oflScers.  The  report  of  this  committee 
was  accepted  and  the  following  officers  were  elected  for  the  ensuing 
year. 
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President,  Dr.  Ralph  H.  Hunt,  P:a8t  Omiijcr,  X.  J. 
Fir9t  Vicc-Pr&sulent,  Dr.  William  Edgar  Damall,  Atlantic  City,  N.  J. 
Second  Vice-President,  H.  H.  Vannote,  HaMhrourk  Hoight^*,  N.  J. 
JSecretary-Treaiturcr,  Thomas  J.  HeadW,  New  MninMwick,  N.  J. 

The  Executive  Committee  consists  of  these*  officers  ex^ffido  and 
of  the  foHowiiif;  members  elected  at  larj^e: 
Mr.  W.  C.  Hoi)o,  lloerUc,  N.  J. 
Dr.  H.  H.  Brinkorlioff.  Jorw^y  City,  N.  J. 
Mr.  C.  H.  Cnmmcr,  Manahawkin,  \.  J. 
Dr.  W.  A.  WoHtrott,  IWlin,  X.  J. 

The  County  Mosquito  Extermination  Commissions  of  New  Jersey 
consist  of  the  county  health  hoards  and  when^  such  boards  do  not 
exist  are  apiK»inted  by  the  justice  of  the  Supreme  Court,  to  serve  with- 
out compensation,  and  the  plan  has  resulted  in  obtaining  men  of 
exceptionally  hi^h  standing  to  serve  as  members. 

Considerable  work  has  already  been  done  in  Union,  Passaic,  Essex, 
Huds<m.  Atlantic,  Cajx*  May,  Bergen,  ami  Ocean  counties,  and  it  is 
exiKTted  that  the  commissions  in  the  other  counties  will  soon  start 
into  activity.  It  is  planned  to  publish  the*  proceedings  and  to  hold 
a  similar  convention  each  y<»ar. 

Arrangements  had  )MMm  made  to  hold  a  demonstration  of  cutting 
dit<"h«'s  on  the  salt  marsh  in  the  afternoon,  but  on  account  of  the 
weather,  and  as  many  wished  to  return  to  their  homes,  the  plans  were 
abandoned.  TIh*  convi'ntion  was  a  nuirked  su<*cess,  and  the  following 
s<*ntiiiH'nt  was  fn'<|Urntly  expressed:  "What  a  pity  that  Dr.  John  B. 
Smith.  wh«»  was  really  the  father  of  this  work  in  New  Jersey,  could 
not  hav<'  been  span'<l  to  be  with  us  on  this  oc<*asi(m."  W.  E.  B. 

THE  GENUS  PSEUDOKERMES  IN  MONTANA 

Hy  (iKuKfiK  H.  King,  hiwnnce,  Mmm. 

Pmmiithnni s  nmlif/i,  u.  *.|i.  Adult  frinal«>  .scale,  four  mm.  in  di:imf*tor,  sub* 
gk>lMiM-.  SiniiiiinroiiK.  vrry  hliiny,  witli  four  j<'t  blark  irn'Kular  tnin.sv«»nip  bandit, 
m>t  liiH-ar.  t«\tun'  of  v:il»-  ihiii.  Ii«iil»-d  in  rauMir  |Hit:ir4h  tho  dorm  in  rloar  and 
tinfCf-fl  ujih  yt-llou  Mnurli-part-,  vrry  di^tinrt.  ni-^lnini  inonomrrnu-i,  roHtnU  loop 
«lM>rt  an«l  *tiiu»  Tlif  ilrrm  i-j  imt  ti-?*M'llat«'il.  no  vt'>iiKi'  of  li*ics  or  antenmc  viNiblo, 
althou^li  I  111-  liiTMi  \%a.«  rlrnr.  an«l  if  pn>>«-nt  roiiM  •':L-<ily  lie  Hi'4*n.  \  number  of 
••nilirvo  larva-  wip-  im-.-- n».  lnit  tin-  ynunic  wi-n-  iioi  :idvan(fd  t-mmfcli  to  dr«;ribc. 

Hab.  nil  /'tint  I  mjl*  mnnni  at  < 'iirvalli-.  Montana.  May.  1012. 
Cnllrrfr.l  by  Truf.  1{.  A.  (  nnji  y  and  I  tak«-  nim-h  plea^^ure  in  naming 
thi>  vir\    inttn-timr  >|Mrii"H  atl«T  the  rtijirrinr.     Thi'^  is  Xho  thini 

>p«ri»'-  nl  /'-♦  li. /»//..  rn,t  s  fn  l.i-  ili  -JiTJl  m'«|.  'V\\r  fir«<t  Was  l\  nitefiH  Ckll. 
1S*'."».  «l«  -iiilnil  !*r«»!ii  I^r:i/il  Mh  .U'y//'/s  lih  lihtirnrnlffX)  tmniii  and  the 
>erniiil  /'.  n.'r..'f,f,,  <  kH.   \^W,  «|. -ii  il.iil  friiMi  S.  Kianrisco  de  Peal, 
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Professor  Cooley  has  given  me  the  following  notes: 
"  The  specimens  I  sent  you  were  collected  on  a  large  Picea  englemanni 
on  the  main  street  of  the  little  town  of  Corvallis  in  the  Bitter  Root 
Valley,  Ravalli  County,  Montana.  The  species  Picea  is  of  such  wide 
distribution  that  this  individual  tree  may  have  been  introduced  from 
a  considerable  distance  or  may  have  been  taken  from  forests  near  by. 
I  have  attempted  to  trace  the  history  of  this  particular  tree  and  have 
failed.  The  probabilities  are  that  it  originated  locally  and  that  this 
Pseudokermes  is  native.     The  insects  were  not  abundant  on  the  tree. " 


A  NOTE  ON  SIGISMOND  MOKSHETSKY  AND  HIS 
WORK  IN  THE  CRIMEA 

By  L.  O.  Howard 

In  my  address  on  the  recent  progress  and  present  conditions  of 
economic  entomolog>',  published  in  the  Proceedings  of  the  Seventh 
International  Zoological  Congress  and  also  in  Science^  New  Series, 
Volume  XXV,  pages  769-791,  December  6,  1907,  I  referred  to  Mok- 
shetsky  in  the  following  words: 

"Professor  Mokshetsky  is  the  Director  of  the  Museum  of  Natural 
Histor>'  in  Simferopol,  an  institution  which  he  has  built  up  by  his 
own  labors.  He  has  conducted  many  investigations  in  economic  en- 
tomolog}^  and  has  published  a  number  of  papers  of  value.  Entirely 
through  his  influence,  the  Crimea,  a  most  fertile  country  in  which 
great  attention  is  devoted  to  fruit  growing,  was  perhaps  the  earliest 
locality  in  Europe  in  which  American  ideas  in  economic  entomology 
were  introduced.  It  was  most  interesting  to  walk,  as  I  did  on  several 
occasions,  through  enormous  orchards  and  see  everywhere  American 
spraying  machinery  and  see  the  crops  in  as  good  condition  as  they  could 
possibly  be  found  in  the  most  up-to-date  region  in  the  United  States. " 

There  was  published  nearly  a  year  ago  in  Simferopol  an  account 
of  the  twenty  years  juhilaum  of  Mokshetsky,  written  by  Theodore 
Steherbakof,  from  which  it  appears  that  in  1912  twenty  years  of 
scientific  work  by  this  exoollent  economic  entomologist  were  com- 
pleted. 

Mokshetsky  *  was  bom  May  2,  18G5,  and  was  educated  in  Vilna, 
later  entering  the  Forest  Institute  where  he  attended  the  entomolog- 
ical lectures  of  Cholodkowski.  He  went  into  steppe  forestr>'  work, 
and  afterwards  be(»ame  assistant  forester  in  the  management  of  the 
povernuKMit  property  at  Charkow.     From  1890  to  1892  he  devoted 

>  Vho  n.iino  is  varioiiHly  s|x>11(m.I  in  KnglLsh,  for  example  as  Mocrzecki;  but  the 
aiM'liinR  hon*  ustnl  was  i)ors<)iially  givon  to  the  writer  by  Mokshetsky  himself  in  1907 
as  iM'st  RiviiiK  the  sound  of  his  spoken  name. 
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hinist»lf  to  ontomolojo'  in  the  ZooioKical  Lalwratoo'  of  Charkow  Uni- 
versity. He  went  to  the  OiiiM^a  in  the  sprinR  of  1893.  At  this  time 
insects  were  causing  Kreat  daniiifi^e,  an<l  he  was  freed  from  his  admin- 
istrative duties  and  he^an  to  take  up  direct  work  in  economic  ento- 
moiofO'-  He  began  immediately  the  study  of  Eurygaater  maura  Fabr., 
which  had  destroyed  tw<»nty-three  thousand  a<Tes  of  winter  wheat. 
He  worked  in  the  field,  studying  the  insect,  and  the  result  of  his  wurk 
was  the  publication  of  a  rei)ort  ujum  this  species  which  is  said  to  have 
been  the  first  work  in  Russia  by  an  entomologist  who  was  actually 
stationed  for  an  extended  space  of  time  in  the  fiehi.  He  {x^inted  out 
the  necessity  of  establishing  a  local  entomological  IalK)rator>%  but 
since  there  was  no  acticm  ujMm  this  suggestion  by  the  local  or"" other 
authorities  he  conducted  a  lalK)rator\'  in  his  own  private  house.  Three 
years  later  the  lH)ard  of  the  local  government  gave  him  two  rooms  for 
his  insectar>'  and  tw(»  hundred  rubles  (alK)ut  one  hundred  dollars)  a 
year.  This  was  the  l>cgiiining  «>f  the  Zemsky  Museum  of  Natural 
Histor>'.  He  soon  fill<Ml  his  rooms  with  entomological  collections  and 
81)ccimens  of  the*  fauna  and  fiora  of  tlu*  Oimt^a,  and,  constantly  urging 
the  necessity  for  establishing  a  comiK»tent  museum  of  natural  history, 
he  wiui  finally  able  to  nuike  a  formal  ojK'ning  in  1890.  Since  that  time 
he  has  worked  with  constantly  increasing  efficiency  and  with  slowly  in- 
CH'asing  supjMirt.  He  organiziMl  the  ( 'rimean  Naturalists'  Society  and 
Society  of  Natun'  Lov<ts.  H<»  was  a  pioneer  in  the  starting  of  en- 
tomologi<-al  stations  in  Russia,  and  has  given  c(»urs(*s  of  lectures  on 
entomology-  to  land  projirietors,  instru<*tors  luul  agronomists.  In 
recent  yi'ars  he  has  often  gone  to  the  Caucasus  where  he  has  helped 
to  (organize  and  conduct  courses  in  entomo1og>'  for  the  pul>lic  school 
teachers,  and  has  given  instruction  t<»  practical  entomologists,  many 
of  whom  are  now  working  in  many  parts  of  Russia.  He  is  now  the 
chief  >iM'ciali.st  in  prat'tical  entomology-  in  the  Department  of  Agrieul- 
tun*.  He  was  the  first  to  introduce  into  Russia  modem  American 
spraying  machinery-  and  to  adopt  the  up-to-date  methods  of  American 
economic  entomoh agists. 

Not  content  with  the  great  work  whit'li  he  has  already  (hme,  he  is 
now  engaged  in  organizing  an  experiment  station  in  |)omolog>-  near 
Simfen»iM»|.  which  will  inclucle  branelu's  in  entomology,  mycoloRj-. 
chemistry  ami  mete«>n»in^y. 

it  is  :i>t«»ni>liing  what  this  i-nergetir  fe||«»w-nieml»<T  of  our  Associa- 
tion nt  J'iroiinniir  Jiiif nniiilngi>ts  has  :u'rnni|ilishei|.  beginning  singlt*- 
handed,  and  l»y  the  Mrength  of  hi**  own  force  ar<innj»lishing  success 
whirh  attracted  the  attention  and  >u|)|)ort  of  the  loeal  and  ImiM*rial 
go\eriiin«'iit<.  Anierii'an  entonioIoL:i>t'<  1  :ini  sure  will  congratulate 
hiiM  and  wi>li  him  at  Iea>t  another  twenty  years  t»f  sueces>ful  work. 
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Plate  8 


SiGiRMOND  M0K8HET8KY,  the  Economic  Entomologist  of  the  Crimea,  his  family,  his 
a^tsistants  and  friends;  taken  in  his  garden  at  Simferojx)!,  May,  1907.  Mokshetsky  is 
thin!  from  the  left,  standing;  his  principal  assistant  is  fifth  from  the  left,  standing, 
while  his  artist  is  on  the  extreme  left.  The  gentleman  seated  is  personally  known  to 
most  American  entomologists. 
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THE  USE  OF  ATMOMETERS   TO    MEASURE  EVAPORATION 
IN  THE  STUDY  OF  INSECTS 

By  V.  E.  Shelford 

The  porous  cup  atmometer  or  evaporimeter,  was  first  designed  by 
Babinet  in  1848.  Subsequently,  it  was  independently  devised  by 
several  workers.  B.  E.  Livingston  was  one  of  the  last  of  these  and  his 
instrument  has  become  the  standard  in  this  country  and  Europe.  It 
consists  of  a  cup  of  porous  baked  clay  al)out  5  inches  long  and  1  inch  in 
diameter.  The  cup  is  filled  with  water  and  a  rubber  stopper  contain- 
ing a  small  glass  tube  is  inserted  into  the  opening.  It  is  placed  cork 
end  down  and  the  glass  tube  is  connected  with  a  bottle  or  other  reservoir 
of  water.  As  water  evaporates,  the  cup  remains  full  and  water  is  with- 
drawn from  the  reservoir.  The  amount  withdrawn  is  the  amount  of 
water  evaporated.  Diflferences  in  evaporation  are  shown  correspond- 
ing to  changes  in  temperature,  air  moisture,  air  movement  and  air 
pressure.  Black,  brown  or  other  colored  cups  are  used  to  determine 
the  effect  of  light.  In  sunlight,  the  colored  cups  show  a  greater  amount 
of  evaporation  than  the  white  ones.  Cups  of  the  color  of  the  insects 
studied  could  probably  be  used  to  advantage. 

The  instruments  have  been  found  indispensable  by  numerous 
persons  attempting  to  study  and  control  the  complete  environment. 
They  are  used  both  in  cages  and  in  the  field  where  they  are  the  only 
instruments  that  record  the  effect  of  wind  movement  and  exiK)sure  to 
the  sun  as  well  as  temperature,  etc.,  in  terms  of  any  physiological 
significance.  Rain  correcting  device  has  already  been  invented  by 
Livingston.  The  cups  may  be  obtained  from  the  Plant  World,  Tucson, 
Ariz.,  and  details  as  to  their  use  can  be  obtained  from  the  files  of  that 
journal  for  1910  and  1911.  Reasons  for  the  importance  of  the  measure 
of  evaporation  based  upon  the  study  of  literature,  and  some  experi- 
ments are  given  by  the  writer  elsewhere  in  the  Association's  Journal. 


Prof.  J.  H.  Con\stock,  for  thirty  nine  years  instructor  and  professor  of  entomology 
at  Cornell  University,  has  resigned  and  will  retini  fn)m  active  duties  at  the  close  of 
the  present  acadeniic  >ear.  The  following  expression  of  appreciation  by  the  Boanl 
of  Tru.«te<»8  was  made  public:  "In  accepting  the  foregoing  n*signation  the  truste<'8 
congratulat*'  Pn)fessor  Conistock  on  his  long,  honorable  and  fruitful  wr\ice  to  Cornell 
University,  with  which  as  student  and  teacher  he  has  b(H'n  associated  almost  without 
interruption  since  lie  matriculated  as  a  fn*shman,  and  they  bear  grateful  testimony 
to  his  success  in  teaching  and  in  inspiring  students  ami  also  in  s<'ientific  invest if^at ion, 
for  the  continuano<!  of  which  they  trust  his  health  and  energy  may  Ik»  pn*si»r\'ed  for 
many  years  to  come  to  tlie  honor  of  his  alma  mater  and  the  advancement  of  truth  and 
knowledge.'* 
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Scientific  Notes 

Gq)8y  and  Brown-tail  Moths.  AcrordinK  to  Xewn  hiter  \o.  /,  of  tlir  Bun*au  of 
p]ntomoloK.Vf  a  hiiuiU  K.v|>-**y  moth  inf<*Mt{ition  luis  roci^ntly  Imn'ii  ili.sfovf^n'd  in  avubiirb 
of  Cleveland,  Ohio,  whori'  :i  fow  r)CK-niiiM»«*8  w«'n»  found.  Tho  torriton'  Hum  bo«^ 
exjuiiin<*d  hy  s<*outs  of  \ho  Bun\iu  of  Kntomolof^*  nitd  thf>  Burr'HU  in  riMiporation 
with  tho  St»t<»  Niir>«Ty  InM|N»ctor  will  attempt  to  oxtorniinato  thi*  mlony. 

K(CK-rluhti>rH  htivo  Ix^'n  found  in  m^vithI  towiw  in  iMuitorn  (%)nni*<'tirut  durinx  the 
wint4>r,  by  scouts  of  the  liun>au  of  KntonioIoKy.  Tho  |M^t  h:is  appan*ntly  Kprrad 
into  CoiimK*ticut  fntni  Uhc»do  Isian<l  and  M:kssju*hus(Mts.  No  oKf:-<'lustorH  won*  f(»und 
at  t}i(>  old  inftfttations  (Wallinicftird  and  Stonin^on )  l)y  oitlior  stato  or  foiionil  Hooiita. 
No  i»u>5H*histors  havo  Im-^mi  found  this  wintor  at  (lonova.  N.  Y.,  whon»  tho  pof«t  was 
dLsrovon'd  nu»n'  tlian  a  yoar  ajjo. 

Thon>  has  also  Imn'Ii  a  oonsidorablo  spn^ad  of  tlu*  l)n)\iii-tail  moth  towani  the 
South  and  \V(*st.  InsiN><*tors  of  tho  Now  York  Stato  Dopartmont  of  AKriculture 
found  nosts  on  Kb^hor  s  Island.  N.  Y.,  a  small  LsJaiul  «>fT  tho  (H)ast  of  Stonington,  Conn. 
In  C'<inno<'ticut  n('>ts  hav«>  Inn'U  found  alon^  tho  ooiist  as  far  wo^t  as  tho  Connect irut 
Hivor.  one  no«»t  Im'Iiik  found  in  Sayhnxik.  wost  of  tho  rivor.  In  tlio  northom  part  of 
th«'  statf  oni'  nr*it  was  found  in  (u'anhy  and  four  in  Sinishur>'.  Thoso  ixiinta  ara 
M'voral  mill's  \v4*st  of  tho  ("uniiiTticut  Kivor.  It  N«>4'ms  to  In*  tmly  a  mat  tor  of  a  few 
yoars  wlu'ii  all  parts  of  tho  r:tato  will  lN*iMmi«>  infest  od,  and  tho  mot  lis  will  pmhably 
BtMm  n-aoh  the  ejistrrn  oml  of  hinie  Nlaml,  if  thoy  havo  nut  aln*ady  dono  so. 

W.  K,  B. 

Publications  of  the  Bureau  of  Entomology.    <  >n  July  1.  UM.'),  tho  scrit^s  of  bulletins 

and  nrruLirs  of  the  'm-v«t:iI  bureau^  and  utfioos  of  the  IVpartmont  i>f  Agrioulturp  were 
di>ei>ntiiMii't|  anti  a  p'litTal  nr  departmental  stTie-*  to  take  tli«>  plaer  of  thom  was 
Martiil  Tlir  Tri-liniiMl  S-rirs  nf  ihf  Miireau  of  linttimoloKV  w^is  alsi>  disoontinuo<i  and 
hurh  riitniiHtJiimiMl  matt  IT  ni'  1hi>  iiatun'  :is  is  to  Im-  publi'^hed  by  tho  fiopartmont 
hen-al'irr  f  #  .  ii-i-linir.-d  m:ittiT  whn-li  i-  tlii'  n-sult  nf  oriKinal  n's<«arrh)  will  appi^ar 
in  thr  Mi'W  ./.I'/ri.ii/  it/  A'jnruttunil  IO'*titrvh. 

Till-  niiirliidnii!  iiiinilM-r  of  tin-  rin-ular  siTies  is  No.  17.'?:  f»f  the  bulletin  si*rioH,  No. 
I'JT.  aii'l  i'f  tin-  r««'hm«':»l  S-rirs.  No:  'JT.  Hulleiin  No.  12.'{  h;is  ju.M  Imn'U  issutni,  and 
Tcrhiiir.il  Sth-  Nh  ■_*•»  will  In-  in*mim|  in  a  wrek  or  s<»:  th«'s«'  two  will  fill  up  tho  gaps 
in  flu*  twM  •mth- 

\*  -MMT;!!  «»!'  thf  biillfim«  and  'ri-'liiiifal  Stii's  bulli'tiiis  whieh  havo  Inn'U  isHursl  in 
partR  an*  -rill  iiirompIi-t«>.  tht'  bureau  i'*  to  Im'  |MTmitt<'d  to  r(implft«'  the^*  and  thin 
will  In-  .Imii-  ilnrnie  tin-  \\r\\  U-w  iihiiitIi-;.  Karh  '"t'  th«'>«'  bullt'tin^,  when  tMunpk'te, 
will  iiiii-i-t  iif  ;|T  |i  :i.T  ii\i»  piirt"  aihi  will  li:i\i'  in  iidditmn  an  iiid«A  or  a  Cont«>nts-and- 
lnd«\  p.iM  \ii  i-\i  •  pTiiiii  ti.  I  hi-  mil-  I-  Hullriiii  Nil  V?.  wliii'li  rannot.  under 
thf  \\v\\  ;■!  Ill  lit  {iiiMi.-aiifiii  inr  *li«'  I  )i -partinrii'.  Ih-  iiunplt'N'd.  Part  I  will  Im*  tbi* 
oni.\    pal*  "I  Oil-  Itiilli-Mii  i--M»«l.  .lud  Mii-n-  will  !»••  riM  ilnli\  part. 

I  iiifn   \«  I'  Ijf't-  \n    I.  H-ti4iin  n(  KutnnuAt^gy.) 

Note-*    on    Three    Impurtei    Insects    Occurring    In    New    Jersey.      .tT/Mi/tci/iM 

</>(.;  ...'..'.-  •  ..,-1  Mirli'f  .  M'liiim  »lif  -piifii:  "t'  l*Mn  In  iiilurk  im|Mirtetl  fn»ni 
.lap  III  w.i-  I'l.iiTid  •••  Im    lifliy  irii.-'»  il  li\   tin-  .iU^m-  -•  ili-  .Ii'-itiIniJ   Ii\    Marhhit  m 

A'-' ■'••■.  ..'.■  \.  .     i-'T  \«»M  iiiIh  •-.  l!»ll       1  fill  !li.  Iiiillv  ml. -r.-d  iiiiiditiim  of  tbe 

fpi-  '  -.1  .-  .  ..»i-|.l.  I' ■!  iTi  i  xM- II.' K  iniwi  !•  iii'ii-  iii.iMtit  iM«iii.  Ill  thi'  n*|Mirt  nf  iIm* 
-.*  I't  •  r.'i-ir.i.ii-Li- ■  J'\  H;  -I  M  Miii'l.  p  iMi-l.i  i|  iii  »l.i  rriH-ti-<imKs  nf  the  tbift  V- 
iii!.M,    ;•;   .  li  ':i.  i 'irii;  ■■!  'Ii-    \. -.v  .li  i-i  \  >•  ill    iH'ir.li.i    Vmh-iilnm- fur  ItU'J,  I)iM*tor 
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Smith  said:  '4t  may  be  interesting  to  note  that  I  believe  that  the  entire  infestation 
in  New  Jersey  has  been  destroyed  and  if  any  specimens  do  exist  they  are  accidental 
escapes  left  on  the  grounds  when  all  infested  plants  were  supposed  to  have  been 
destroyed.    There  was  no  sale  of  this  stock  through  the  New  Jersey  nurserymen." 

It  is  equally  as  interesting  to  note  that  in  January,  1914,  almost  four  years  later, 
the  scale  was  found  in  large  numbers  infesting  Japanese  hemlock  in  the  same  part 
of  the  state  where  it  was  originally  discovered.  It  can  therefore  be  said  to  have  gained 
a  slight  foothold.  Apparently  some  accidental  escapes  were  left  on  the  grounds 
when  all  infested  plants  were  supposed  to  have  been  destroyed.  This  shows  the 
need  of  extremely  close  supervision  in  the  case  of  scale  infested  imported  planta. 
It  is  unwise  to  try  to  pick  out  the  infested  plants  and  allow  the  apparently  clean 
ones  of  the  shipment  to  come  through,  especially  when  stray  scales  are  likely  to  be 
overlooked.  One  can  never  be  sure  that  the  infestation  has  been  entirely  destroyed. 
An  attempt  will  be  made  again  to  wipe  this  scale  out  of  New  Jersey. 

Agriliis  ainttalus  Oliv.  The  work  of  this  buprcstid  was  first  noted  in  New  Jersey 
in  1894  at  which  time  it  did  considerable  injury  to  pears  in  orehards  and  nuTveries 
in  the  northern  part  of  the  state.  According  to  Bull.  109  of  the  New  Jersey  Agric. 
Exp.  Sta.  by  J.  B.  Smith  it  was  probably  introduced  from  France.  In  "Insects  of 
New  Jersey"  it  is  listed  as  being  local  in  Essex,  Union  and  Middlesex  Counties, 
"an  introduced  species  that  is  being  gradually  worked  out."  An  additional  county 
can  now  be  added  to  the  list,  namely  Bergen .  Wliile  it  is  true  that  it  is  not  abundant, 
every  year,  it  is  customary  to  run  across  its  work  in  the  northern  part  of  the  state. 
In  spite  of  the  fact  that  it  is  no  longer  destructive,  it  is  evidently  holding  iia  own  in 
a  small  way  and  spreading  somewhat. 

Kaliosysphinga  dohmii  Tischben.  During  the  summer  of  1913  this  sawfly  leaf 
miner  was  first  noticed  in  New  Jeisey  at  Elisabeth  on  European  alder,  Alnus  yZuii- 
nosa,  growing  in  a  nursery.  The  leaves  were  mined  so  badly  that  the  trees  presented 
the  appearance  of  having  been  swept  by  fire  and  the  ground  below  was  strewn  with 
dried  leaves.  This  insect  was  first  described  in  Germany  in  1846.  While  mentioned 
in  Smith's  "  Insects  of  New  Jersey, "  it  is  not  recorded  as  occurring  in  New  Jersey. 
An  account  of  this  leaf  miner  can  be  found  in  Bull.  233,  Cornell  University  Agrio. 
Exp.  Sta.,  by  M.  V.  Slingeriand. 

H.  B.  Weiss, 

New  Brumwickf  N.  J. 

A  Coleopterous  (Clerid)  Larva  Predaceous  On  Codling  Moth  Larvae.  This  note 
is  to  giv(»  only  a  word  concerning  an  enemy  of  the  codling  moth  larva  that  is 
common  in  tliis  locality.  Not  having  Ht»en  reference  to  this  enemy  elsewhere,  I 
give  the  note  for  the  benefit  of  other  workers  and  that  more  information  may  be 
obtain<>(l  for  myself.     Any  detailed  observations  made  later  here  will  be  announced. 

Wliile  examining  some  old  bands  for  the  codling  moth  in  an  abandoned  orehard 
near  M<»silla  Park,  X.  M.,  October  20,  1912,  I  found  a  coleopterous  larva  in  the 
cocoon  of  a  cctdling  moth  larva.  The  latter  was  limp,  the  greater  part  of  its  body 
juic<  s  Iraviiijr  Ik  ( n  sucked  out. 

The  predaceous  larva  wa«  placed  in  the  lal)orator>'  in  a  glass  jar  containing  some 
eartli  aij<i  fragments  of  tissue  paper.  A  half  dozen  codling  moth  lnr\'a»  were  placed 
in  with  it.  In  the  spring  I  thought  it  had  gone  into  the  earth  to  pupate  as  I  could 
not  s«e  it  as  I  ha<i  previously.  So  it  was  left  until  Octob<»r  17,  1913.  On  that  day 
the  ti.sMie  pMiHT  was  carefully  removed  and  the  larva  wa«  found  snugly  curled  up 
in  the  emptied  ciwoon  of  a  codhng  moth  larva.  The  codling  moth  larva*  had  l>een 
eaten  l^i'fore  pupation.  More  of  the  fcKxi  of  this  predact»ot:8  felk)w  was  put  in  on 
this  day  and  it  remains  thrifty  to  the  pn sent  date. 
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In  the  loKt  w«N'k  in  December  I  vinited  the  large  ap]>le  orchard  of  Mr.  J.  G.  Stuart, 
went  of  Mepilla  Purk«  N.  M.  Ilia  trees  were  banded  for  the  ecxlling  moth.  He  was 
well  uwan*  <>f  tlie  pn-wm-e  and  b«»neficent  work  of  hia  "  warriors, "  as  he  called  thrm, 
under  the  buiidK.  <>ii  examining  Keveral  .)f  the  bands  I  collected  a  number  of  thi^ 
iar^'U'  in  quest i(»n  along  with  codling  motli  larvu'  for  their  foo<l.  TIh^hc  were  plao<'d 
in  tlie  laborator>'  in  Ikiim^h  an  adult  might  b(*  reared. 

lieing  in  doubt  an  to  tlie  family  to  wliich  the  larva  bekinged,  I  sent  specimens  to 
Dr.  L.  ().  Ihiward.  Wiinhington.  D.  C,  and  to  l*rr»f.  II.  V.  Wickham,  State  l'ni\'en«ity 
of  Iowa,  to  both«>f  wlumi  1  tun  imlebted  for  their  kiiuln<Hs  in  the  matter  of  iiientifi* 
cation.  li<»th  rr|X)rted  that  the  Iar\'a  was  evidently  that  of  srmie  H|ieci<w  of  clerid. 
Doctor  Howanl  stat<*d  that  it  was  "apiiarently  quit**  cfimmon  in  New  Mexico." 
No  8p(M*iric  indent ifieat  ion  of  the  lar\*a  was  attempted. 

It  in  to  l>e  hoiv'd  tliat  aduhs  may  U*  reared  front  the  material  on  hand  so  the 
specicH  may  K'  detcniiined.  Tlw  kmjr  lar\'al  ixTi4Kl  of  memliers  of  this  family  adds 
difficult i«>s  to  this  attempt.     I  have  never  yet  noteil  adult  derids  about  the  bands. 

D.  E.  Mkrhill. 

The  Twig  Girdling  Habit  of  Hemerocsmpa  leucostigma  by  Caged  Specunens. 

J.  A.  I.intiier,  in  hin  H'e<ind  n'iM>rt  as  New  York  State  Kntomologist,  ISS^.  pp.  MV-89. 
descriU's  tin*  e\t«'ii:<ive  ginlling  of  elm  twigs  by  thLr  siM'cies  at  .Vlbtuiy.  N.  Y..  in  18S3 
and  Htates  that  he  ol>H'r\ed  tlie  sunn*  thing  at  Tmy.  N.  Y.,  hi.\  mi  Irs  north  of  Albany. 
In  hifi  clfveiitli  p'lNirt.  IMC),  he  states  that  he  has  ol>M*r\'ed  the  same  phenonM>ncin  in 
Viir>-iiiK  MiiKiuiit  I'Mch  year  hinr**  ISKJJ  and  that  in  thw  year.  IS!».'),  that  he  obric»r\fHi 
it  for  tin'  first  time  by  the  s<'«'ond  bnMid  of  lar\'a*.  Dr.  K.  P.  Felt  in  Bulletin  HW, 
Nfw  York  Stati'  MiiM'um.  11NN».  says  that  he  has  oliHTvrd  the  s:ime  thing  ami  in 
his  "In^^•'^•1^  AfTeetiiig  Park  and  WcMMlland  Tn-es,"  Ni'W  York  State  Museum.  Mem- 
oir S.  Vol.  1,  >t:it<>h  that  th«>  habit  has  not  1ni>m  n'ninli'd  fn»iii  other  pLices. 

It  is  all  iiiifn'.oting  fact  that  the  name  thing  hap|N'iird  with  ragrd  HiM*riniens 
at  Piipiiif  riiiviT>ity.  I,aFay«>tti>.  hid.,  during  thr  spring  of  P.I13.  On  thi*  2<>ih  nf 
May.  I'.i):!.  a  twi^  of  mw  gn>wth  was  noiict-d  which  had  Im-4-ii  eaten  into  for  alNiut  7 
mm.  in  Icn^cth  and  nuip'  lici-ply  mi  ihr  ban'  md.  At  the  tip  end  it  w:is  eaten  aNtut 
hhlf  ysiiv  ilin>i]gli  and  gradually  U'canie  deeiM-r  throughout  the  7  mm.  of  length.  h» 
that  at  the  lia>e  it  ua.^  jn>t  hanging  by  th«'  liark  on  the  lower  hide.  After  th**  twiR 
wa>  cut  ntT  fur  phoTngraphiiiK.  •'>  larva  wa.**  .•M-eii  feeding  on  the  ^tub  n'lnaining  hi  fb«* 
cage.  .\  fiw  iia>s  Liter  four  or  live  innn"  twig**  wen-  ul»MTV«-d  to  l)e  in  the  saiiM'  ixiii- 
ilitioii.  Mune  iMing  cut  iiitinly  ntT  whili*  nther««  wi-n-  «inly  partially  eaten.  One  iwig 
W!u*  noticed  in  whs-h  the  liark  wa>  eat«'n  ntT  irn'giilarly  for  aUiiit  an  inch  in  length, 
but  till'  ti>>ue  iM'neath  Ma^  not  toiicheil.  In  all  c:lm>.s  only  new  wcmmI  was  afrc*<'te\l 
and  It  ua.-*  all  done  by  larva-  in  their  .»«•«■< an  1  inMar.  .\ftir  they  iM'came  older  thi»y 
did  lint  tniich  till'  uinhI  It  uas  not  ne<'e.vary  fnr  them  to  resiirt  to  the  w«mx1  for 
f(Nid  at  any  iiinr.  a.-  thi-P'  ^\a.«.  always  an  abiindaiici-  nf  tender  leaves  kept  fnwh  by 
ht.'iliding  111  a  IniTiIc  nf  Water,  alld  nil  which  nin>.t  nf  the  larva'  fell.      This  habit  WtkB 

not  nl"-iT\<'l  nut  nf  d«M»r-  1*   W.  MA>nN.  At/i'l.  A'j/i.  SUr,  LnFayfUr,  InH. 

A  Correction.  My  attiiitmn  ha.-^  iM'rn  railed  by  .Mr.  1'.  V..  MpN»ks.  who  has  made 
a  stuily  nf  Till-  irianiiii:d>  "if  \\  e>f  \  iriEinia.  to  I  III"  f;ut  tli:it  the  skunk  or  polecat 
liii-iitiiiin  il  III  tin-  1  ibru.iry  i.-«.ue  nf  ihi-  .Ini  Its  M  :i>  f<-iiiiim  nn  tin*  larv;i*of  ihe  fwach 
Imip  r.  w.L-  i»n»b:il»l\  iin*  /f./»rr '</».''!  whiili  i-  nii»  kimwn  in  nifur  in  that  liK'atity.  It 
wa.-    iin'M     lik«  Iv   •••  havi-  Imi'Ii  I  ithiT   t/i/»Ai.'i-  HMy./.i.'/.  ji'iti'iii  tir  SfttliHjiiU'  pulnrtujt, 

Imtli  i.i'  wliiili  :iri   kn«-\\ri  t mr  in  Mti-  Iih:iIiiv.  thi-  iMiinir  iMing  the  mon*  onnunnti 

»riii    li"  ili'y  III  ipii-iinii  wa-  K«\--r.  W     \  .1 

I.    .M.   I'l  MK>.    Mnnjntiiou'ti,  ir.  \'a. 
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hand  without  the  means  for  publishing  it  promptly  and  at  the 
same  time  provide  for  the  usual  additional  matter  appearing  in  later 
numbers.  Our  limited  funds  make  it  necessary  to  carry  over  a  number 
of  papers  and  for  the  remainder  of  the  year  contributions  may  be 
expected  to  appear  from  one  to  two  issues  later  than  originally  esti- 
mated. Wo  can  hardly  do  more  than  complete  the  publication  of 
the  proceedings  in  the  June  number,  and  as  a  consequence  some 
papers  will  not  appear  in  time  to  be  of  the  greatest  service  the 
coming  season. 

The  large  amount  of  matter  and  the  relatively  scanty  means  raises 
a  question  as  to  the  most  profitable  expenditure  of  available  funds. 
It  has  been  the  aim  to  restrict  the  papi»rs  largely  to  original  contribu- 
tions to  knowledge,  a  policy  which  must  be  adhered  to  more  rigidly 
in  the  future.  The  business  procet^dings  of  recent  years  ar(»  more 
voluminous  and  there  is  a  tendency  for  them  to  increase  in  size  with  the 
more  complete  type  of  organization  towards  which  w(»  are  tending. 
Many  of  these*  activities  are  highly  desirable,  some  are  of  (luestionable 
utility  and  in  certain  instances  at  least  the  same  end  could  be  acconi- 
plish(»d  with  less  printer's  ink.  This  latter  is  true  of  some  contributions 
to  knowl(Hlg(»  though  most  of  us  find  it  easier  to  see  the  verbosity  of  the 
other  man  than  to  note  surh  a  trait  in  our  own  writings. 
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Current  Notes 

Conducted  by  the  A9§oeUf  Editor 

A  prop<Me<l  anti  moMjuito  drmin&gp  law  is  now  before  the  legiBlatore  of  Mam- 
achusctta. 

Mr.  W.  O.  Kills  has  been  appointed  inatnictor  in  entomology  at  the  WaahingioD 
Bute  College. 

Mr.  Oeorge  G.  Ainalie  of  the  Bureau  of  Entomology  ia  now  at  work  in  Florida, 
with  headquarters  at  Orlando. 

Mr.  T.  J.  Talbert  has  recently  bc*en  appoints  assistant  in  entomology  at  the 
Miaaouri  College  and  Station. 

Mr.  Desla  Bennion,  who  has  been  eonnecteil  with  the  Salt  Lake  (Utah;  Station, 
Bureau  of  Entomology,  has  resigned. 

William  H.  Hasi^y,  1913,  Masnaehusetts  Agricultural  College,  is  a  graduate 
student  in  entomology  at  the  college. 

Mr.  L.  M.  Gates  has  recently  l)een  api>ointe<l  field  ex|>ert  in  entomology  at  the 
Nebraska  Agricultural  Experiment  Station. 

Trof.  N.  E.  ShaWf  state  nursery  insi>octor  of  Ohio,  addresse«l  the  Ohio  Nursery- 
men's  Association  at  Cleveland,  January  21,  1014. 

Mr.  Harry  W.  Allen,  1913,  MaaaachuiM>tts  Agricultural  College,  is  now  employed 
at  the  parasite  laboratory,  Melrose  Highlands,  Mas*!. 

Mr.  Henry  L.  Viereck,  saili^l  on  March  5,  to  collect  parasites  in  Italy,  France 
and  (Jerraany  for  the  (California  Commission  of  Horticulture. 

Prof.  J.  H.  Corostock  of  Cornell  T'niversity,  lias  recently  been  elected  one  of  the 
twelve  honorary  memWrs  of  the  Soci^t^  Entomologique  de  Belgiqoe. 

Mr.  8.  B.  iKiten  is  now  director  of  the  Agricultural  Extxriment  Station  of 
Neva4la.     This  m  the  fifth  station  to  select  an  entomologist  as  its  director. 

Arcorditig  to  Sruncr,  Dr.  Crcighton  Wclliiian,  dean  of  the  school  of  hygiene  and 
tropical  niiNlirine  of  Tulane  Cuiversity  of  I»uininna,  has  rettigne^l  his  position. 

Mr.  W.  8.  K<*;;ad,  chief  deputy  nurs<»ry  ins|*ector  of  Masaachunetts,  was  0|>erat«d 
n|»on  for  ap[H*n(licitts  at  the  hospital  in  Springfield,  Mass.,  during  the  holidaya 

Mr.  i^Iyde  M.  Tackard,  a  graduate  of  the  MnMuichus4>tts  Agricultural  CoUefe^ 
class  of  1913,  now  has  a  }HHiition  in  the  Hurrnu  of  Eutomologr  and  is  stationed  at 
Hag«*r«town,  Md. 

Mr.  Roy  E.  CampU'lI,  B.8.,  1913.  Vnivrr«ity  of  <'ulifornia,  has  accepted  an  ap* 
pointment  tu  thr  branrh  of  Trurk  0(»p  and  StoriHt  Troilurt  In^^vt  Investigatioaa, 
Bureau  of  Kiitoniolojfy. 

Mr.  I*.  M.  Kavtriiitn.  Mn^^i'-hu-wtt*  Aunrultiirnl  <'<>lli'k;r,  rlass  of  190g,  ie 
iastHM*t4ir  of  nunMTM-*  fur  tho  NVw  York  State   l>«*|»artinrnt  of  Agriculture,  with 

beaili|tjart4*rs  at   Alimony. 

Mr.  lUr  T.  Wohlirr  ba«  Imn'h  &|<p<nnt4Nl  b«  iK*ifntt(ic  aiimtant,  Bureau  of  Ento* 
moli>t;>,  and  is  now  en^^ji^'iil  in  cx|HTiinrntal  work  at  tlir  I*ara«ite  Laboratory, 
Melro«o  Hi,;hlau<ls,  MajM. 
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According  to  the  Review  of  Applied  Entomology,  Mr.  C.  P.  Beeson,  Indian 
Forest  Service,  has  been  appointed  forest  Zoologist  to  the  Government  of  India, 
vice  Dr.  A.  D.  Imms,  resigned. 

Mr.  George  W.  Barber  has  recently  taken  a  position  in  the  Bureau  of  Entomology 
and  is  located  at  Hyattsville,  Md.  Mr.  Barber  is  a  gradual  of  the  Massachusetts 
Agriculture  College,  class  of  1913. 

Francis  Jager  has  been  appointed  professor  in  apiculture  and  apiarist,  and 
William  Moore,  assistant  professor  in  entomology,  at  the  University  of  Minnesota 
and  the  Agricultural  Experiment  Station. 

Mr.  L.  L.  Scott,  Entomological  Assistant,  Bureau  of  Entomology  who  was  assist- 
ing Mr.  A.  G.  Hammar  in  codling  moth  investigations  in  the  Pecos  Valley,  New 
Mexico,  resigned  from  the  service  February  14,  1914. 

Messrs.  W.  B.  Wood  and  E.  H.  Seigler  have  been  detailed  for  work  during  the 
spring  months  in  California  in  connection  with  the  Bureau's  investigations  and 
demonstration  work  in  the  control  of  the  pear  thrips. 

Mr.  Chester  F.  Turner,  of  the  Kansas  Agricultural  College,  has  accepted  an  ap- 
pointment in  the  Bureau  of  Entomology,  Cereal  and  Forage  Crop  Investigations, 
and  has  been  assigned  to  the  Greenwood  (Miss.)  Station. 

Mr.  Curtis  P.  Clausen,  B.S.,  1914,  University  of  California,  has  accepted  an  ap- 
pointment  in  the  Branch  of  Truck  Crop  and  Stored  Product  Insect  Investigations, 
Bureau  of  Entomology,  with  headquarters  at  Berkeley,  Cal. 

Mr.  Joseph  J.  Pillsbury,  a  graduate  of  the  Massachusetts  Agricultural  College, 
class  of  1913,  is  engaged  in  field  work  on  the  gypsy  moth  in  New  Hampshire,  with 
headquarters  at  the  parasite  laboratory,  Melrose  Highlands,  Mass. 

Dr.  J.  E.  Wodsedalek,  formerly  of  the  department  of  zoology.  University  of 
Wisconsin,  has  been  appointed  head  of  the  department  of  zoology  and  entomology 
at  the  Idaho  University  and  Station,  the  position  formerly  held  by  Prof.  J.  M. 
Aldrich. 

Mr.  Lawrence  P.  Rockwood,  a  graduate  of  the  Massachusetts  Agricultural  College, 
class  of  1912,  is  employed  by  the  Bureau  of  Entomology,  and  is  located  at  Salt 
Lake  City,  where  he  is  engaged  in  rearing  parasites  for  the  control  of  the 
alfalfa  weevil. 

Mr.  W.  F.  Turner,  Entomological  Assistant,  Bureau  of  Entomology,  formerly 
assigned  to  work  under  the  Insecticide  and  Fungicide  Board,  has  been  transferred 
to  the  Office  of  Deciduous  Fruit  Insect  Investigations,  and  will  assist  Mr.  Baker  in 
studies  of  orchard  plant  lice. 

A  monthly  News  Letter  will  now  be  issued  in  the  Bureau  of  Entomology,  giving 
an  account  of  changes  in  personnel,  activities  of  divisions  and  men,  and  mcfthods  of 
work.  The  first  number  was  is.sued  in  March,  and  the  News  Letter  will  be  sent  to 
all  connected  with  the  Bureau. 

Dr.  E.  F.  Phillips,  in  charjje  of  bee  culture  investigations  of  the  Bureau  of  Ento- 
mology, and  Mr.  George  S.  Deniuth  are  conducting  investigations  on  the  temi)er- 
ature  of  the  \xh}  colony  in  winter,  at  the  Zoological  Laboratory  of  the  University 
of  Pounsylvania,  at  West  Philadelphia. 

Mr.  A.  I.  Fabis,  a  graduate  student  of  Columbia  University,  New  York  City,  and 
formerly  a  student  at  Cornell  University,  has  been  employed  as  scientific  assistant. 
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Bureau  of  Entomology,  and  will  assist  Mr.  John  B.  Gill  in  i»ccan  insect  infwtigft* 
tions,  with  headquarters  at  Monticello,  Fla. 

At  the  annual  convention  of  the  New  England  Xurserymen  *s  AMSOciation,  held 
at  Hartford,  Conn.,  February  24  and  25,  1914,  the  subject  of  pests  and  inapeetion 
was  disciiHMHl  by  IVof.  W.  C.  O'Kane.  Durham,  N.  H.;  Mr.  D.  M.  Bogera, 
BoHton,  Mnw«. :  I>r.  <I.  1*.  riinton  and  Dr.  W.  E.  Uritton,  New  Haven,  Conn. 

Aocordiu^  to  Sciencf,  Carlos  E.  Porter,  profi*ssor  of  zoology*  and  entomolog3r 
at  the  Agricultural  Institute  of  (*hile  and  director  of  Bcvista  Chilena  de  Historia 
Natural,  is  vice  prt^sidont  for  191  K  of  the  do<*ie<lad  Oientifica  de  Chile  and  hononur/ 
professor  of  zoology*  at  the  Agricultural  College  of  the  University  at  Manaoa, 
Brazil. 

Mr.  Hoyd  L.  Iii>yden.  who  pursueil  a  course  in  biology  at  Tomona  (k>l]ege,  Clare- 
mont,  Cal.,  graduating  as  H.H.  in  1912,  has  lieen  tranHferr«Nl  from  work  on  tropieal 
and  sub-tropical  inw^'t  investigations  to  the  branch  of  Truck  Crop  and  Stored 
Product  Invtvtigjitions,  Bureau  of  Entomology,  with  tem|>orary  headquarter!  at 
Whittier.  Cal. 

Mr.  Henjamin  K.  Leach,  a  student  at  Cornell  University,  has  beon  appointed  as 
acientitic  aHMintant  in  deciduous  fruit  inset't  invi^stigations,  Bun^au  of  Entomology, 
and  will  give  H|HN>ial  attention  to  habits,  in  orcharils,  of  the  woolly  apple  aphia  and 
to  eziK'riment  with  remeilies  in  the  control  of  this  inmnrt.  Headquarters  will 
prolmbly  lx»  Winchester,  Va. 

The  ninth  annual  convention  of  the  Tennessee  8tnte  Horticultural  Society,  State 
Nurserymen's  Asso<>iation,  and  State  Hei*keeper*s  AHHo«>iation,  was  held  at  Naah* 
Tille,  Tcnn.,  January  2S,  29  and  1\<K  1914.  l*rof.  H.  A.  Morgan  gave  an  addreaa 
before  the  Horticultural  Sm'iety,  and  i*rof.  O.  M.  iientley  addri*sse<l  the  Nuraery- 
men*s  AnwH-iation,  of  which  he  is  se<'retnry-tn»a8urer. 

Mr.  John  K.  Duilley,  Jr.,  formerly  connectiNt  with  the  (fypsy  Moth  Tarasite  Lab* 
orntnry  at  MclroM*  Highlands.  MasH.,  huN  \nH*n  nppiiinttHi  as  scientific  assistant  in 
the  Bureau  of  Kntfiniology,  and  assigned  to  w(»rk  uiid«T  the  Inse«*ticide  and  Fungi- 
cide }i<iHrd.  He  will  assist  Mr.  K.  W.  S^-ott  in  t«»Mting  the  eflicacy  claims  of  manu- 
facturers as  regards  th(>ir  inscN'tiriiies.  with  lieadi|iiarters  at  Vienna,  Va. 

At  tin*  I  iii versify  <»f  Kaii^w  .Mr.  I*.  \V.  ('laiihwn  has  Invu  apiMitnted  assistant  stat^^ 
ontiiiiioIiigiKt  on  the  HtafT  of  (he  state  entoiiKtlogist  of  the  ('niver><ity  of  Kansas,  who 
is  n  hhmuImt  of  ilie  ent<»niologiral  e<iiiiiiussion.  Mr.  II.  H.  HungiMford  has  been  ad- 
vanced t<»  the  rank  of  :i>isiHtant  pnife*o4«»r.  '1  he  liimrd  of  Educational  AdministratioD 
haf4  pMi-ntly  inaih-  a  s|M'cial  appntpriation  of  $I..'i<N)  |N«r  year  for  the  ni*xt  biennium, 
to  In*  u-^-d  by  the  *<ta1e  eiitonioloKist  iu  charge  of  the  tviuthern  half  of  the  stat^  in 
comieeiiou  i%ith  his  ill vesMgat ions  on  native  gni.Hsliop|M>rs.  Tlwy  have  also  granted 
him  $:{(N)  additional  appnipriatiim  for  the  inveHlig:ition  on  iM'llagra  and  the  sancl  fly. 

Maded  April  l.'i.  1914 
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Entomologists 

{Continued,) 
Morning  sessiony  Friday  j  January  2,  9,30  a.m. 

President  P.  J.  Parrott:  The  first  paper  on  the  program  will 
be  read  by  Dr.  W.  E.  Britton,  entitled  **A  Remarkable  Outbreak  of 
Culex  pipiens.^* 

A   REMARKABLE   OUTBREAK    OF    CULEX    PIPIENS    LINN. 

By  W.  E.  Bmtton,  State  Entonujlogisl,  New  Haven,  Conn. 

Each  year,  at  least  for  three  years,  throughout  the  entire  western 
portion  of  the  City  of  New  Haven,  there  has  been  an  outbreak  of  rain- 
barrel  mosquitoes,  Culex  pipiens  Linn.,  beginning  the  latter  part  of 
July  and  lasting  until  cold  weather.  Through  this  part  of  the  city 
flows  West  River,  a  small  stream  formed  by  the  union  of  three  smaller 
streams  just  above  the  Whalley  Avenue  bridge.  South  of  this  bridge 
the  stream  runs  through  Edgewood  Park  and  into  widening  meadows 
which  at  the  lower  end  are  tide  marshes. 

Though  the  writer  has  resided  nearly  half  a  mile  west  of  this  river 
since  1904,  and  just  east  of  it  for  six  years  prior  to  that  time,  he  has 
never  seen  these  mosquitoes  in  such  abundance  as  during  the  past  three 
years.  It  was  known  that  their  breeding  place  was  close  at  hand,  for 
rain-barrel  mosquitoes  do  not  breed  in  the  brackish  water  of  the  salt 
marsh.  In  1012,  when  all  known  mosquito  breeding  places  in  and 
near  the  city  were  drained  or  oiled,  these  mosquitoes  were  still  a  great 
nuisance  and  their  presence  tended  to  discredit  the  work  which  had 
been  done.     Many  who  had  contributed  toward  the  mosquito  fund 
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coinplaiiK'd.  Thrv  had  paid  their  j^ood  money  hut  there  wore  just 
fis  many  m()s<|uit<x's  as  he  fore. 

Mueh  searehinR  was  therefore  done  for  rain  water  harrels.  though  a 
thousand  of  them  eould  not  have  pnxhieed  all  the  mosc^uitoeH  present. 
They  fairly  swarmt'd  in  prot(»eted  comers  of  buildings,  under  verandas, 
and  in  shruhhery.  Th<'y  were  small  and  entered  houses  through  the 
meshes  of  the  screens.  Th(»y  were  innocuous  during  the  day.  but  as 
soon  as  it  was  dark  tlu\v  iM^gan  to  sing  and  to  bite.  Unless  the  windows 
were  kept  ch)sed  or  moscpiito  bars  placed  over  the  1x^1,  a  gotnl  night*s 
sh»ep  w!is  imi^ossible. 

On  August  5,  one  of  my  assistants,  Mr.  L.  K,  Ripley,  was  sent  to 
examine*  all  pools  in  Fdg(*w(M)d  Park.  He  hapfiened  to  dip  into  the 
edges  of  the  main  stream  {\V(\st  River)  and  ol)tained  wrigglers,  espe- 
cially in  th(»  littU*  coves  and  in  other  places  where,  choked  by  vegetation 
or  rubbish,  the  water  was  (piif't.  In  the  middle  of  the  stream  there  was 
no  breeding;  th«*  current  prevente<i  it.  Small  pools  under  the  Whalley 
Avenue  bridge  were  literally  alivi'  with  ('ulcx  larva*. 

Mr.  Ripley  reported  the  facts  to  me,  and  then  the  stream  was  ex- 
amined towani  the  ni)rth  and  west.  In  tli(»  west  branch,  nearly  as  far 
as  the  Pond  Lily  ('on»pany*s  Dye  Works,  wrigglers  were  extremely 
abundant,  especially  along  the  edges  and  outside  of  the  main  currcMit 
whi<'li  was  slight  on  a<-eount  (»f  the  v<»ry  low  water,  almost  no  rain  hav- 
ing fallen  in  June  and  July.  At  one  dip  of  the  ladle,  which  holds  alMHit 
a  gill.  2(M)  wriggl<Ts  wen*  takrn. 

It  was  apparent  thai  the  fish  ha<l  iN'cn  killed  or  driven  from  the 
water  by  the  dye  stutV>  fn»ni  the  INiud  Lily  ( 'ompany's  factory,  though 
rain-barri'l  mosfjuitoes.  whieh  i»ften  lire<'d  in  stnuigly  polluted  water, 
were  able  to  breed  in  this  stream.  Heavy  rains  would  prol»ably  have 
!lu>hed  out  the  St  ream  but  witli  the  laek  of  rain,  and  the  absence  of  tish. 
mosi|uit«M'>  took  iM»>se>«*ion  t»f  the  water  and  were  breeding  there 
literally  by  inillioii>.  'riie>e  wrigglers  elu>ti*red  around  stoni-s.  leaves, 
or  otliiT  objects  in  the  water  and  ctiuKl  be  si'eii  fn»m  the  lianks  at  a 
di-tanee  «»f  perha|w  l.'»  feet :  little  or  no  breeding  was  found  in  th«»  i>ther 
brainlH"-  nt"  \Ve>t   IJiver  where  the  water  was  clear. 

rhu«*  tin-  niy-^tt-ry  had  bitii  «*nlved  and  tin*  souree  of  thi*  mos(|uiti) 
nui'^.'inee  had  b«-fn  ili-^envered.     I'p  to  thl**  time  thi'  main  stri*am  hml 

not  e\en  berii  >U'«|M'i'|i'd  a**  a  jMi"*-*!!*!*'  breeding  plaee. 

Dnrinu  the  n«\t  fi-w  day-*  thr  >Mrfaei'  nf  the  river,  whiTe  moscpiito 
^\ri^ul^^•»  ruiild  br  fnunil.  wa-*  --prayed  uith  oil  from  a  j»oint  op])osite 
|{am<-drll  Streit  near  the  Tond  Lily  Dye  \V(irk>  to  tin-  Whalley  .\  venue 
briili:!  .  a  di-taine  nf  marly  one  and  one-half  mile^  n(  the  wimling 
ruur-r  ut  thf  -frcMiii.  Ai<-n  the  e:inal  near  the  ))a]MT  mills,  and  many 
detaihf'd   bre«'dinu   pool-  that    in   hiizh   water  an*  ennnerted  with  the 


Digitized  by  CjOOQIC 


June,  '141  BRITTON:  CULEX  PIPIENS  OUTBREAK  259 

river  were  treated.  The  winding  course  of  the  stream,  with  its  brush- 
grown  banks  and  its  rough  and  irregular  bed,  partially  filled  with 
vegetation  and  rubbish,  made  the  work  difficult  and  expensive.  The 
entire  cost  of  this  work  amounted  to  $125.31.  Apparently  these 
mosquitoes  were  a  nuisance  nearly  a  mile  distant  from  West  River. 

Another  interesting  outbreak  of  rain-barrel  mosquitoes  which  oc- 
curred in  1913  in  Greenwich,  Conn.,  was  described  to  me  in  a  letter  by 
Mr.  Edwin  M.  Skinner,  president  of  the  United  States  Drainage  &  Irri- 
gation Co.,  of  New  York  City.  Just  north  of  the  village  of  Mianus, 
there  is  a  dam  six  or  eight  feet  above  tide  level,  formerly  used 
for  furnishing  power  for  the  Palmer  Brothers'  gas  engine  plant,  but 
now  abandoned  for  another  site  where  steam  is  used.  About  500  yards 
north  of  the  Palmer  dam,  is  another  dam  about  six  feet  high,  where  a 
gristmill  used  to  stand  but  of  which  only  the  sluiceway  and  part  of  the 
water  wheel  remain.  These  dams  are  not  used,  but  on  account  of 
sewage  emptying  into  the  river  above  and  between  them,  they  are 
allowed  to  remain  rather  than  permit  the  sewage  to  l>e  exposed. 

A  short  distance  above  the  second  dam  there  is  a  mill  where  lap- 
robes  and  cheap  plush  goods  are  made  from  cow-hair  and  low  grade 
wool.  A  cheap  grade  of  oil  is  used  in  spinning  the  raw  wool  and  cow- 
hair,  and  the  product  is  washed  with  water  from  the  river  which  again 
flows  into  the  stream.  Probably  dye  stuffs  are  also  used  and  emptied 
into  the  river.  These  waste  materials,  together  with  the  sewage  held 
back  by  the  dams,  probably  destroyed  the  fish  and  furnished  an  ideal 
bre(»ding-place  for  rain-barrel  mosquitoes.  The  stream  flow  was 
slight  in  the  period  of  drought,  and  the  water  was  stagnant  and  slimy 
and  thick  with  wrigglers.  The  river  is  about  100  feet  wide  by  the 
gristmill  dam  and  perhaps  150  feet  broiid  at  the  Palmer  dam  and  liter- 
ally filled  with  larvff. 

Above  the  woolen  mill  is  another  dam,  al)ove  which  the  water  is  pure 
and  sweet.  The  health  officer  ordered  the  gates  lifted  at  this  upper 
dam  and  all  the  wrigglers  were  washed  into  Ix)ng  Island  Sound  the 
same  day  that  they  were  discovered. 

Howard,  Dyar  and  Knab^  record  a  similar  outbreak  near  Urbana, 
III.,  where  a  creek  is  practically  stagnant  in  late  summer.  At  a  certain 
point  this  creek  receives  the  waste  from  a  slaughter  house,  and  for  some 
distance  below  wiis  so  charged  with  decomposing  animal  matter  that 
no  fish  could  live  in  it,  though  it  contained  millions  of  wrigglers  of  rain- 
barrel  mosquitoes.  Adults  covered  the  trees  and  bushes  along  the 
banks,  but  their  presence  was  felt  only  for  a  short  distance,  and  few  of 
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them  roached  the  town  p<»rhaps  Ji  mil<»  :iway.     They  continued  to  re- 
produce until  cold  weath<»r. 


Mil.  Franklin  Sherman.  Jr.:  It  may  he  of  interest  to  note  that 
at  Raleigh,  N.  (\,  <iuring  the  past  summer  we  have  found  quite 
abundantly  what  s<»ems  to  l>e  the  yt^llow  fever  mosquito. 

PuKsiDKNT  P.  J.  Paukott:  I  will  now  call  for  the  i)aiKT  l)y  Dr.  T. 
J.  Headlee,  entitled  **  Anti-Mos(juito  Work  in  New  Jersey." 

ANTI-MOSQUITO  WORK  IN  NEW  JERSEY 

By  Thomas  J.  Hi£adl>:k,  Ph.  D.,  Xcw  Brunnwickj  X,  J. 

About  fourt<M»n  years  ago  tlu»  late  Dr.  John  B.  Smith  began  seriously 
to  study  th<'  mos(juit(K»s  of  New  Jers<»y  for  the  pur[K>se  of  finding  out 
how  they  might  \h*  brought  und<»r  control.  He  soon  developed  the 
fact  that  X<*w  JcTsey,  in  addition  to  the  fresh  water  breeding  species 
common  to  otln'r  states,  had  certain  species  which,  bree<ling  in  the 
brackish  wat(»rs  of  the  salt  marshes,  luibitually  flew  and  were  wind- 
carried  many  miles  inland.  All  told  he  found  35  s]KM'ies  of  fresh  water 
bree<ling  mos<iuitoes  an<l  5  species  of  brackish  water  breeders. 

Salt  Maiusii  Work 

Of  tlu»  siM»ci<*s  of  salt  marsh  mosquito  recognize<l  by  Doctor  Smith, 
Aefic»  cnntntor  ('(mj.,  and  Aedes  sollicitanH  Wlk..  are  really  very  impor- 
tant. The  f(»rm<T  is  es|MTially  abundant  in  North  Jersey  during  the 
early  part  of  the  s<>a.<^m  and  the  latter  characteristic  of  South  Jersey 
and  of  the  later  season  bnxMis  in  the  north. 

These  two  sp('ci(>H  were  found  toovijMisit  in  damp  mud  and  the  eggs 
to  remain  viablr  for  long  jNTiods.  Not  more  than  95  ikt  cent  of  the 
eggs  lai<l  during  any  one  .srason  hatch  during  that  sea.son;  at  least 
o  per  rrnt  wintering  over.  In  this  way  the  mosquito-inft>st<Hl  salt 
marshes  an*  always  abundantly  stocked  with  eggs.  Apparently  eggs 
are  always  ready  to  hatch  for  in  a  few  hours  after  the  pools  have  been 
filliMl  tiny  wrigglers  make*  tln'ir  appearan<'e.  .Vbout  eight  da>'8  of 
warm  wrather  are  sufficient  to  transform  to  pup;r  and  the  pupa? 
to  uivr  up  bpMMls  of  blood-thirsty  adults. 

Hifore  their  briMMJing  grounds  were  int«'rfered  with  the.se  two  species 
c«»v«-n*|  at  tiiiM's  a  bami  of  shore  line  about  forty  mil^^s  wide  extending 
from  .IrrM-y  <  'ity  down  along  the  coa.^^t  and  aroun«l  <  'ape  May  to  and 
ihtjudiru!  :i  (-«iii<.id4Tab|r  part  of  Sal(*m  (*ounty.  A  small  area  of 
shorr  in  .Monmouth  < 'ounty  has  always  brm  >ufiiciently  distant 
froThTno^4|iiit<t-brc4ding  marslifs  to  bi'  practically  free  from  niosqui- 
tor>.  :irid  that  |Kirt  (»f  the  ma^tal  ^trip  f\]M»s('d  to  strong  bn*ezi*s  from 
thr  ^ii\  lia*"  Imtii  prarticaliy  fn'«'  ixn-pt  wlun  tin*  wind  blew  from  the 
land. 
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It  was  early  found  that  any  meadow  which  was  covered  at  frequent 
intervals  by  the  tide  was  free  from  breeding  while  any  meadow  covered 
only  at  long  intervals  or  rarely  at  all  reached  was  sure  to  breed.  Parts 
of  the  meadow  cut  off  from  tidal  covering  by  dikes  or  railway  grades, 
garbage  or  mud  fills  or  parts  that  are  so  high  lying  that  the  tide  only 
rarely  covers  them  may  be  expected  to  breed  immense  numbers  of 
mosquitoes. 

It  is  our  observation  that  the  frequently  submerged  meadows 
are  not  prevented  from  breeding  so  much  by  the  change  and  move- 
ment of  the  water  as  by  the  presence  of  small  minnows  which  are 
commonly  designated  as  "killifish."  If  the  extra  high  tides  should 
fill  the  pools  of  the  high  lying  meadows  with  fish  no  mosquitoes  can 
be  found  breeding  in  them.  Of  course,  if  the  pools  are  left  long  ex- 
posed without  replenishment  from  either  tides  or  rains,  they  dry  up 
and  the  fish  die  and  when  rain  refills  them,  breed  mosquitoes  in  enor- 
mous numbers. 

Salt  marsh  mosquito  breeding  occurs  not  only  in  the  pools,  but 
under  favorable  conditions  may  go  on  in  the  coarse  grasses.  This 
type  of  breeding  becomes  possible  only  when  the  lower  parts  of  the 
grass  stems  are  submerged  for  a  period  sufficient  to  permit  develop- 
ment. Of  course,  breeding  in  such  spots  is  prevented  by  *'killifish'* 
when  they  happen  to  be  present. 

It  seems  to  the  wxiter  that  the  greatest  single  factor  in  determining 
where  mosquito  breeding  may  occur  on  the  salt  marsh  is  the  distri- 
bution of  the  "killifish."  So  efficient  are  they  in  the  destruction  of 
wrigglers  that  wherever  they  may  be  no  mosquitoes  can  bree<l  during 
the  period  of  their  residence.  Furthermore,  they  seem  possessed  of 
the  desire  to  penetrate  the  marsh  as  far  as  the  water  will  permit  and 
may  frequently  be  seen  nosing  their  way  among  the  grass  stems 
in  water  two  inches  deep. 

The  200,000  acres  of  the  Jersey  salt  marsh  present  all  sorts  of 
breeding  conditions. 

That  section  which  Hes  about  Newark  Bay  and  the  lower  course 
of  the  HaoTvensack  Kiver  is  made  up  mainly  of  the  ** shut-in*'  and 
*'  high-lying ' '  typ(»s  of  meadow.  Breeding  originally  did  occur  through- 
out this  area  and  the  swarms  of  moscjuitoes  produced  inundated  the 
cities  on  its  borders.  Of  all  the  munici])alities  that  suffered  from  that 
plague^  Newark,  a  city  of  350,000  people,  was  the  worst  afflicted. 
When  a  flight  was  on,  I  am  told,  the  electric  lights  were  obscured  and 
public  meetings  broken  up. 

Thos(»  parts  of  these*  meadows  into  which  sewage  is  still  poured 
and  which  are  without  proper  outlets  still  breed  mosquitoes  and  to<lay 
form  i\w  most  serious  salt  marsh  mosquito  problem  of  North  Jersey. 
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Tlu'  lowrr  coiirso  of  tlir  Hackonsack  River  is  hordrnHl  in  many 
placrs  hy  vast  cat-tail  areas.  In  such  of  these  as  do  not  show  arise 
and  fall  of  th(*  water  and  exiM)se  at  no  time  an^as  of  muddy  l»ottom. 
the  salt  marsh  mos({uito  does  not  hn^Ml,  probably  because  no  suitable 
place  for  e^;^  d<'position  can  l)e  foun<l.  Cat-tail  areas  in  which  the 
nmd<ly  b(»ttom  is  <*x]>os4m1  for  consi<leral>le  periods  })r<'ed  mosquitot^d 
in  enonrous  numl»ers.  The  marshes  along  tin*  Hackensack  Riv<»r 
bn»ed  more  salt  marsh  mos(|uit(M's  at  the  pn»sent  time*  than  any  other 
part  of  the  North  Jersey  salt  marsh. 

That  section  of  salt  marsh  which  li<\s  along  the  lower  part  of  Newark 
Ray  and  the  Arthur  Kill  is  less  shut  in  and  therefon*  less  difficult  to 
pn»vent  from  bre^Mling.  From  the  Arthur  Kill  southward  along 
Raritan  Ray.  and  Shn»wsbury  RivcT,  the  meadows  are  namiwer 
and  more  «»asily  drained. 

The  meadows  of  Rarnegat  Ray  an*  gn^at  bn»(»<h»rs  because  the  ti<Ie 
fall  is  small  (about  12  inches)  and  the  opportunities  for  the  <listril>ut ion 
of  "killifish"  correspondingly  j)oor. 

The  marshes  betwiM'U  the  Mullica  and  (Ireat  Kgg  Harl)or  Rivers 
are  frecpiently  sw<'i)t  by  tid<'s  and  only  thos4'  parts  of  the  mea«low 
that  join  the  highland  and  the  san<l  strip  breed. 

The  marshes  of  thi'  Atlanti<'  coast  from  tin*  Tuckah«M»  River  to 
the  end  of  (ape  May  are  like  the  pret'cding. 

Much  of  the  marsh  of  the  bay  shore  is  shut  in  b<'hind  a  low  sand 
strij)  and  the  natural  drainage  greatly  obstructe«l,  <'ausing  it  to  bn»e<I 
mns»juitne^  in  ennrmou^  numbers. 

The  mar^^he^  of  the  valleys  of  the  Mullica,  (treat  Kgg  IIarl)or  and 
the  Turkahoe  Rivers  are  broa<l  and  a|)j)arently  great  bre(»<h»rs  of 
mnxjuitoi--.  Thf  marsli«'<  along  the  rivers  and  crei*ks  ofx'ning  into 
Delawan-  May  have  experiem-ed  a  eon-^itlerable  a»nount  <»f  agricultrral 
devrlnp'iirnt  and  brerd  rorre<|»ondingly  few«T  innsijuitoes. 

M«»-«juit«»  enntrol  on  thf  salt  marsh  wa<.  acconlinir  to  Doctor  Smith, 
a  niattt T  i*\  doin«:  away  with  iiins({uito-breeding  )mh>|s  and  staniling 
watt  r  u«  iM-raily.  Ditrhe^  10  inrlii's  widr  by  M)  iiich«'s  de<'p  with  per- 
fiTtlx  -traiudif.  ^iiHHith  -.id*'-  and  j»ro|MT  outl«'t«*  are  eut  through 
tlir  n!«a'l«»w*  at  di^tane«-  -n«h  as  will  rarry  nfT  the  surface  water. 
If  till  jMiiiU  an-  !in!  draini'd  by  tlii<*  mtan«»  they  are  tap))ed  by  spurs. 
Small  pM«»l-  an-  u-nally  liiltcj  uitli  ^imK  tak«n  fmni  th**  <litch«»s,  anil 
in  a  \*\\  Ntar*-  birn-in-  •*'n«M»t|i  Mitaih»\v.  <  )rra>iniially  area^^of  ineadt>w<* 
an-  f'iUiHl  «-«»  jiirati'd  that  ordinary  ditrliiim  i<..  iinpracticabh*.  In 
sinli  «a-i  ^  tin-  n.catjuu  i->  tn-nrJuMJ  with  dilrhe>  a^  fie>crilM»«l  and 
p«rlia{i«  It  till-  trcnt'lii-^  rannnt  rnntain  all  the  water  an  artificial  lake 
i-  iut  III  tin  l«»\\<-t  part.  Tr«'nrlh-^  and  artiliiial  |mm>|  an*  conneetinl 
and  th«'  ^Vst'iii  -^tnrki'il  witli  "  klllili'-h  "  wliltli  are  usuallv  able  to  main* 
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tain  themselves  for  two  or  three  years.  In  this  way  all  the  water 
containing  parts  of  the  marsh  are  open  to  the  fish  or  laid  dry  at  low 
tide  and  breeding  cannot  occur. 

In  this  way  the  salt  marsh  from  Jersey  City  to  Barnegat  on  Bame- 
gat  Baj%  with  the  exception  of  certain  parts  of  the  Hackensack  marshes, 
recently  found  breeding,  have  been  rendered  practically  free  from 
mosquito  breeding.  The  state  has  cut  most  of  the.  ditches.  Much 
of  this  drainage  is  now  being  cared  for  and  extended  by  the 
counties  and  the  writer  hopes  in  the  near  future  to  have  all  of  it 
so  handled. 

The  results  of  this  drainage  have  been  little  short  of  marvelous. 
Shore  properties  which  at  certain  seasons  of  the  year  were  uninhabit- 
able are  now  delightful  summer  resorts.  From  Jersey  City  to  Rumson 
shore,  property  has  increased  five  and  a  half  million  dollars  and  the 
greatest  percentage  of  increase  has  taken  place  in  the  purely  residen- 
tial districts.     In  one  instance  the  increase  amounted  to  300  per  cent. 

A  very  natural  but  rather  unexpected  result  of  the  drainage  was 
a  marked  increase  in  the  yield  of  salt  marsh  hay.  Fairly  careful 
estimates  show  that  the  marsh  which  is  drained  three  years  or  more 
jields  2.6  tons  per  acre  as  compared  with  .7  of  a  ton  from  the  un- 
drained  marsh.  As  this  hay  is  worth  $8  a  ton  the  drained  marsh 
makes  a  yield  worth  consideration. 

About  60,500  acres  have  already  been  ditched  and  139,500  acres 
yet  remain.  The  average  cost  of  ditching  does  not  exceed  $5. 
Fairly  careful  estimates  indicate  that  the  completion  of  this  drainage 
would  in  short  time  increase  taxable  property  values  by  at  least 
$26,000,000. 

The  Atlantic  Coast  of  New  Jersey  is  fitted  by  nature  to  become 
the  playground  of  the  East  and  to  the  ^nd  that  it  may  become  so  the 
mosquito  must  go. 

Doctor  Smith  tried  several  t\7)es  of  organization  before  he  hit 
upon  the  one  under  which  most  of  the  salt  marsh  drainage  has  been 
carried  on.  First  a  law  was  enacted  (1904)  declaring  a  mosquito- 
breeding  place  a  nuisance  and  making  it  the  duty  of  local  boards  of 
health  to  cause  its  abatement.  Theh  a  law  was  enacted  making 
state  funds  available  to  municipalities  which  desired  to  abate  salt 
marsh  mosquito-breeding  places,  providing  the  municipalities  would 
themselves  contribute  a  heavy  percentage  of  the  cost  of  abatement. 
Finding  that  neither  of  these  laws  brought  about  satisfactory  progress, 
he  secured  the  passage  of  chapter  134,  Laws  of  1906,  in  which  the 
director  of  the  New  Jersey  State  Agricultural  Experiment  Station 
was  charged  with  the  duty  of  causing  the  abatement  of  salt  marsh 
breeding  places  acting  through  the  authority  of  local  boards  of  health 
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and  doing  the  work  with  funds  ai>propriated  by  the  state.  One  of 
the  provisions  of  this  act  enabled  municipalities  active  in  the  abate- 
ment of  salt  marsh  mosquito  breeding  to  obtain  state  aid.  The 
entomologist  was  appointed  by  the  director  of  the  Experiment  Station 
as  his  <'xecutive  officer  and  Doctor  Smith  thus  came  to  be  in  full 
charg<'  of  the  work. 

In  some  ways  the  work  has  shown  certain  (lefects  in  the  law  which 
must  soon  be  mo<lified  to  fit  present  conditions.  Since  its  enactment 
the  work  of  ditching  has  demonstrated  the  ne(»il  of  more  police  power 
and  the  enactment  of  a  law  (1912)  creating  county  mosquito  exter- 
mination commissions  has  brought  alK>ut  a  relation  for  which  there 
is  nothing  specific  in  the  1906  law  to  provide. 

I>nL.AND  OR  Local  Mosquito  Work 

Doctor  Smith's  studies  showe<l  that  the  really  important  fresh 
water  breeding  species  of  mosquito  could  be  roughly  thrown  into 
four  groups:  the  house  mosquito,  the  malarial,  the  swamp  mosquito 
and  th(*  woo<Ilan(l  ik)o1  moscjuito. 

The  house  mosquito  and  the  species  composing  the  malarial  group 
winter  in  the  adult  stage  in  protectant  places,  showing  a  st'nmg  prefer- 
ence for  the  cellars  of  dwellings  as  a  place  for  hibernation.  Eggs  are 
laid  on  any  stagnant  or  partly  stagnant  water  and  one  brood  follows 
another.  Thes<*  mosciuittM's  l)re<'<I  in  all  sortit  of  [X)ols,  but  the  mala- 
rial group  is  usually  to  be  found  in  ch'aner  water.  The  larva;  of  this 
group  are  fn*(juently  found  along  the  grass-overgro^ii  banks  of  streams. 
Tlu'  house  nios<|uito  bn.n-ds  wherever  the  water  stands  long  enough 
for  it  to  vouiv  through.  Lot,  garbage*  <lump  and  roadside  pools,  cess- 
jxjols,  M'wrr  latch  ba>ins,  rain  barrels  and  roof  gutters  are  com- 
mon briMMling  plarcs  for  this  species. 

Th<'  i)rinripal  swainj)  inoKpiito  speri(>  Ardcs  sylnstris  Theob. — 
pasH's  thr  wintrr  in  tin*  egg  stage  at  thr  bottom  of  pools  and  the 
adults  arc  n\\  the  wing  tiiroughout  tiie  sra><»n.  While  not  a  migrant 
like  the  principal  salt  niarsli  species,  a  mile  or  two  is  easy  and  five 
miles  are  rii>t  Im  voml  its  powers.  While  su<li  areas  as  the  (in*at 
V'u'vr  Meatlows  tif  n«»rtlM'rn  Niw  .Ier>ey  jinMhice  this  species  in  enor- 
niou>  numbers,  the  great  cedar  swamps  of  South  .lersey  breed  few  of 
tlii>  <»r  any  oUier  •»|>eci«>. 

The  iTii)>ortant  iiieniber>  of  the  wiMMlland  i;rou)>  winter  in  the  egg 
>tat«-  «ni  the  iniiii  or  >ubnierKe«l  d«'-bri>.  The  larva*  ajipear  very  early 
and  the  adult-*  an-  the  earli«'**t  of  the  really  troubli'soiiie  mosquitoes 
to  urt  Kii  the  wiiiK.  They  arc  n!o*.t  altundaiit  during  the  early  part 
t»f  th«'  •"••a^nn  and  ci'a*«i-  t<i  be  noticeable  a>  it  j)rogresses. 

The  f'>»'^'t»lhttnlHi  ptrturhtin.^  Wlk..  i•^  at  t»nce  the  hanh^st  bitcr  and 
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has  the  most  peculiar  larval  life  of  the  more  important  species.  It 
breeds  in  places  that  partake  of  the  nature  of  a  woodland  pool  and 
of  a  swamp.  The  larvae  never  come  to  the  surface  for  air;  but  remain 
for  their  entire  life  among  the  grass  roots  at  or  near  the  bottom  of 
the  pool. 

Beginning  in  late  April  the  woodland  species  get  on  the  wing  and 
continue  to  be  troublesome  to  persons  living  near  or  penetrating 
their  haunts  until  midsummer,  when  they  almost  cease  to  be  noticed. 
When  breeding  places  for  Aedes  sylvestris  Theob.,  the  swamp  mosquito, 
are  present  it  will  appear  with  the  woodland  species  and  stay  for  the 
rest  of  the  season. 

ITie  house  mosquito  usually  begins  to  appear  in  troublesome  num- 
bers in  late  June  and  by  the  middle  of  July  is  abundant,  and  continues 
so  until  cold  weather  stops  its  breeding  and  sends  it  into  winter  quar- 
ters. We  usually  think  of  this  species  as  migrating  only  a  few 
hundred  yards,  but  the  work  of  the  past  summer  has  indicated  that 
when  bred  over  a  large  area  in  enormous  numbers  it  infests  adjoining 
territory  for  nearly  or  quite  2.5  miles. 

Inasmuch  as  this  fact,  in  the  writer's  belief,  is  being  formally  re- 
corded for  the  first  time,  the  proofs  upon  which  it  rests  should  be  set 
forth  with  some  care. 

The  entire  territor>'^  included  in  the  counties  of  Union  and  Essex 
was  under  constant  observation  throughout  the  last  two  mosquito- 
breeding  seasons.  With  the  exception  of  the  Ebling  marsh,  which 
lies  to  the  southeast  of  the  City  of  Newark,  the  mosquito  breeding 
in  Essex  and  Union  Counties  was  under  such  good  control,  that  an 
expert  would  have  to  search  this  territory'  for  some  time  before  he 
found  pupae  of  fresh  water  breeding  mosquitoes.  About  fifty  acres 
of  the  Ebling  meadow,  which  was  waterlogged  with  sewage,  began 
breeding  Culex  pipiens  Linn,  and  Culex  salinarius  Coq.,  alx)ut  mid- 
summer and  continued  throughout  the  season  with  the  exception 
of  certain  periods  when  extra  high  tides  cleared  the  sewiige  out  suffi- 
ciently for  *^kil)ifish**  to  penetrate  or  the  efforts  of  the  Essex  County 
Mos(iuito  Extermination  Commission  resulted  in  the  destructicm  of 
a  brood. 

The  southern  part  of  the  City  of  Newark  and  the  northern  part 
of  the  City  of  Elizal>eth  exhibited  a  far  larger  number  of  mosquitoes 
(both  C.  pipicns  and  C.  salinarius,  but  mainly  the  former)  than  did 
other  i)arts  of  these  counties.  This  concentration  was  practically 
coincident  with  the  heavy  breeding  on  these  sewage-charged  marshes. 
The  i)upcT  were  just  as  difficult  to  find  in  the  districts  heavily  infestetl 
as  they  were  in  districts  in  which  there  were  not  enough  mosquitoes 
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to  occasii)!!  oom])laiut.  By  means  of  a  large  numlx»r  of  night  collec- 
tions, made  at  the  same  liour,  in  the  same  fashion  and  in  as  nearly 
similar  localities  as  the  nature  of  the  topography  would  permit,  a 
zone  of  m()s(|uitoes  was  traced  fn)m  the  Ebling  meadows  through  South 
Newark  into  North  Klizaheth,  a  <Iistanee  of  2.5  miles. 

Briefly  stated,  the  proof  of  the  Culex  pipiens  spreading  from  a 
heavy  hre<»<linK  area  is:  (1)  A  concentration  of  the  species  in  a  definite 
locality  some  distance  from  the  breeding  place;  (2)  abwnce  of  sufficient 
local  l)n»eding  to  explain  the  inf<'staticm;  (3)  the  discovery  of  a  zone 
of  mos(iuito  infestation  from  the  great  breeding  place  to  iM)int  infested. 

Soon  after  the  house  mos(|uito  makes  its  ai)iH'arance  the  malarial 
j«[K'ci(*s  (h'velops  ami  ccmtinues  in  incn»asing  numliers  throughout 
the  breeding  s«'as<m. 

For  many  y<'ars  various  civic  Innlies  and  asso<*iations  made  inter- 
mitt<»nt  efforts  at  mos(|uito  <*ontrol,  but  it  wjus  not  until  the  creation 
of  the  county  mosquito  extermination  commissions  that  a  rc»ally 
efficient  local  ag<»ncy  for  moscjuito  work  <»ame  into  existence.  The 
failure  <»f  other  local  agencies  was  due  to  the  fact  that  moscjuito  control 
was  only  one  of  their  objects  and  that  they  were  willing  to  neglect  it 
for  something  whi<'h,  at  the  time,  apiK»ared  to  1h»  of  greater  im|X)rtance. 

The  <*o»mty  mos(|uito  (>xt<Tmination  <»ommission  act  is  an  a<imiral>le 
att<*mpt  to  tniite  in  a  practi<*al  fashion  the  local  ami  state  anti-mos<|uito 
agencies  and  is  well  <'alculated  to  secun*  men  of  projHT  calil>er  an 
commis>ioiHTs.  Tiider  its  provisions  the  supreme  court  judge  prc^ 
siding  ovrr  the  courts  of  each  county  is  com)N*ned  to  ap|M>int  a 
<M»mmi»ioh  t>f  >ix  men.  three  of  whom  shall  have  Iwen  at  some  time 
<onnectc<|  with  U^ird  of  health  work.  Thes4»  t'ommi.ssioners  must 
.»i<Tve  without  j»ay  and  each  conimi'^sion  is  charged  with  the  «luty  of 
prejiarini^  annually  a  statement  (»f  ])lans  and  methods  for  <*ontrolling 
the  moMiuito«»K  within  the  rnnit>  of  their  counties  n\ul  an  estimate 
of  the  e\pri)>e   neces-arv   theretti. 

The  dirertnr  nf  the  New  .Ier>ey  Kx)MTiment  Stati<»n  is  ex-<>fficio 
number  of  each  et»mini'^>ion  and  mu>t  j)ass  annually  on  each  state- 
ment of  plan^.  nietliod>  and  financial  otimates  MibmitUMl.  The 
(lirei'tor  li:i^  [h.wit  to  iiKnlify  tlii>  ^tal«'nieiii  as  he  >ee>  fit.  but  is  under 
(»blij:a!ion  on  i»r  before  a  >|MM*ified  dale  to  forward  the  approvinl 
stat«!nent  to  the  board  of  elio^i-n  fn-eholder<  of  the  county  from  which 
it  came.  <  hi  th*-  ren-ipt  nf  tlii«»  **t:tt.ement  by  tin*  ImkihI  of  frt^*h«»lder8 
it  btroiiH*.  oliIiir;(i«-d  to  make  the  a)>))ropriation. 

So  far  a-  tin-  writer-  e.\|M'rienee  ^roe*..  and  he  has  become  ]M*rMinally 
a«i|uaint«d  with  .all  the  eoiniMi-i-Kioti^i  that  have  exhibited  a  de.»*ire  to 
d«»  •"Oinrthin;;.  the  -upn-nie  ju«»ti<*e<  have  apj:ointed  a  very  capable 
anil   publif— pirited   boily  of  men.     \  ery   wiM*ly  the  commis.sion.s  in 
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counties  where  public  sentiment  would  not  support  mosquito  work, 
have  done  nothing.  Wherever  the  pi»ople  would  support  work,  either 
it  has  already  been  started  or  movements  looking  towards  its  l)egin- 
ning  have  been  initiated. 

In  1912,  the  year  the  law  was  enacted,  Essex  and  Union  Counties 
Ijegan  work,  with  $75,000  and  $28,000  respi^ctively.  When  the  law 
was  in  jeopardy  in  the  legislative  session  of  1913  their  legal  representa- 
tives stood  by  it  solidly  and  were  largely  instrumental  in  preventing 
its  repeal  or  amendment. 

In  1913  Essex,  Union,  Hudson  and  Atlantic  worked  with  $70,000, 
$26,000.  $32,000  and  $26,000  respectively.  Published  reports  of 
their  work  are  available  to  those  who  are  interested.  During  the 
same  year  Passaic,  Bergen,  Camden,  Cape  May  and  Gloucester 
Counties  had  small  appropriations  for  preliminar>^  work  as  follows: 
$8,500,  $500,  $500,  $500  and  *50. 

In  all  cases  where  funds  were  sufficient  for  the  active  work  of  pro- 
tecting a  whole  county,  the  commission  has  proceeded  to  organize 
a  force  of  inspectors  and  laborers  headed  by  a  chief  inspector  on  whom 
the  duty  of,  and  the  responsibility  for,  mosquito  control  falls.  The 
county  is  divided  into  districts  of  such  size  that  the  inspectors  can> 
during  the  breeding  season,  cover  the  breeding  places  ever>'  ten 
or  twelve  days.  The  laborers  are  used  to  eliminate  such  breeding 
places  as  can  be  destroyed.  Pools  are  drained  or  filled,  the  mar- 
gins and  banks' of  brooks  and  ponds  are  cleared  and  wails  made 
peri>endicular  so  that  fish  can  reach  ever>'  part  and  consume  the 
wrigglers. 

Briefly  stated,  the  general  plan  is  to  find  all  the  breeding  places, 
eliminate  all  of  them  that  can  jwssibly  be  eliminated  by  draining, 
filling,  cleaning  or  stocking  with  fish  and  to  oil  at  r(»gular  intervals 
all  breeding  j)laces  that  cannot  1h»  eliminated. 

Of  course,  the  county  mostjuito  exterminaticm  commissions  take 
charge  of  the  salt  marshes  within  their  limits,  keeps  the  ditches  cl(»an 
and  extends  them  as  the  evolution  of  the  marsh  deman<ls. 

Summary  and  Coxclusiox 

The  >tat(»  has  undertaken  the  drainage  of  the  salt  marsh.  Already 
1(K)  miles  of  the  coast  have  been  drained  with  large  resultant  increases 
in  property  values.  A  law  has  been  enectetl  by  means  of  which  goo<l 
local  agen<Mes  for  moscjuito  control  have  bc*en  formed  and  clos(*ly 
related  to  the  state  mosquito  control  work.  This  local  ag(»ncy  has 
proven  successful  wherever  it  has  had  a  chance  to  work  with  a  full 
force  and  has  obtained  the  support  of  the  taxpayers.  The  local 
ntovement  is  spreading  rapidly.      This  local  agency  heljis  to  estab- 
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lish  and  kei»p  in  repair  and  extend  the  salt  marsh  drainage  estab- 
Iislu»d  by  th<»  state.  The  outlook  for  the  early  elimination  of  the 
Jersey  ni()S(|iiito  is  at  the  present  time  bright. 

PiiEsiDENT  P.  J.  Parrott:  The  next  paper  on  the  program  is 
entitled  *'Kxp<Timents  with  House-Flv  Baits  and  Poisons,"  by  Mr. 
A.  W.  Morrill. 


EXPERIMENTS  WITH  HOUSE-FLY  BAITS  AND  POISONS 

By  A.  W.  Morrill,  Phoenix,  Arizorui 

While  it  is  generally  accepted  that  its  a  rule  the  most  practicable 
means  for  the  control  of  the  house-fly  is  the  prevention  of  its  breeding, 
work  <lirected  against  the  adult  insects,  particularly  in  rural  districts, 
must  1m'  reliiHl  u]K)n  to  a  considerable  extent  as  a  protection  against 
this  <liseasc»-carr>'ing  pest.  There  are  many  situations  where  fly 
traps,  fly  i>oisons  and  even  sticky  fly  pai)er  are  the  only  practicable 
meaiLs  of  ])rotection  and  many  more  where  such  means  are  valuable 
accessories  to  the  mon»  desirable  methods  of  protection. 

The  experiments  upon  which  this  paper  is  based  were  planned  with 
the  view  to  s<H*uring  more  deflnite  information  than  was  available 
concerning  the  com])arative  attract i<m  for  the  house-fly  |>ossessed  by 
som<»  of  the  many  materials  uscmI  an<l  publicly  re<'ommende<l  for  use 
as  fly  trap  baits  or  fly  }K>isons.  This  information  was  especially 
nee<l(Ml  for  tin*  <letermination  of  standards  for  comparison  with  cer- 
tain ctinuncrcially  exploited  mixtures  math'  by  secn^t  fitrmulo"  and 
claimed  by  the  ]>rom<it<T  to  be  suj)erior  to  all  other  known  fly  fMH- 
sons  and  baits.  Whih*  the  n*sults  meet  this  primary  obj<'ct,  the  con- 
tinuation of  thr  experiments  promises  further  results  of  practical  as 
Wfll  M"^  sricntilir  interest.  In  these  experiments  the  writer  has  lKM»n 
materially  aideil  by  Mr.  (I«»orge  .\cufl",  en)p  j)est  ins|MM'tor  at  Phoenix. 

rnle»  otherwiM*  >tated  the  baits  or  poisons  wen'  exjM)s«Hl  in  watch 
glasses  in  the  bottom  of  small  dome->liaiM'd  fly  traps  t»f  the  style 
di'vi^-eil  by  I*n»fe->or  Hodm*.  Thi>  provitled  for  the  4'X|>osun'  «>f  ec|ual 
am«Miiit>  of  till*  UL'iterials  which  wen'  InMiig  tested.  The  tra|>swere 
plaeed  out  <»f  door^  ill  a  row  about  fiftet'u  iin*lies  apart  and  so  far  as 
eould  be  detemuiM-d  by  general  obx-rvations  there  was  no  material 
advantam-  in  unr  luratiini  ovir  another.  The  period  of  (>xiN)sure  was 
from  threi-  ii»  four  Imur**  durinjj  the  warnieM  |>art  of  tin*  day.  .\fter 
iA|M»-ure  tin-  fiie>  wm-  kilNd  by  ineMii-i  of  earbon  bi>ulfitl  fumes  and 
the  nunibi-r  raptund  rrroriled  in  ear!»  ease.  Where  the  baits  w<»ro 
)Hii^on«-d.  dead  flie^  found  in  the  bottom  pan-like  >ertion  of  the  trAp 
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were  also  counted.  In  one  case,  when  formalin  was  used  in  the  trap, 
dead  flies  outside  several  cages  were  counted  and  were  found  to  rep- 
resent only  0.3  per  cent  of  the  total  killed  and  captured  alive.  In 
the  other  experiments  those  which  escaped  after  feeding  on  the  poison 
were  not  taken  into  consideration. 

The  principal  results  of  the  cage  or  fly  trap  experiments  are  pre- 
sented in  Table  I.  In  order  to  group  the  different  bait  materials 
for  convenience  in  making  comparisons,  wherever  a  combination  was 
tested,  an  extra  listing  in  the  table  has  been  made  for  each  ingre- 
dient with  the  exception  of  water.  Commercial  formalin  (40  per  cent) 
mixed  with  water  at  the  rate  of  one  part  to  ten  was  included  in  all 
of  the  tests  except  those  made  on  one  day,  Deceml:)er  12,  and  this 
mixture  provides  a  good  basis  for  comparisons  with  the  other  materials. 
The  figures  given  represent  the  percentage  of  the  total  catch  each  day. 

In  addition  to  the  tests  included  in  the  following  table  several 
others  were  made.  In  one  series  the  following  fly  collections  were 
recorded:  Beer,  527;  sweet  milk,  268;  sour  milk,  268;  decayed  banana, 
228;  fresh  banana,  135;  cheese,  107;  fresh  orange,  99;  cane  sugar, 
43;  decayed  apple,  26;  fresh  apple,  5. 

To  test  the  killing  effects  of  those  substances  used  as  poisons  in 
the  fly  trap  experiments  a  third  series  was  made  with  the  poisonous 
bait  exposed  in  watch  glasses  outside  of  the  traps  and  resting  on  papers 
to  facilitate  the  counting  of  the  dead  insects. 

Bichromate  of  potash  was  included  with  the  other  materials  on  ac- 
count of  its  endorsement  in  a  newspaper  dispatch  concerning  a  Kan- 
sas state  board  of  health  bulletin.  Whether  or  not  the  substance  was 
recommended  as  a  fly  poison  in  the  bulletin  referred  to  the  writer  has 
never  ascertained.  It  is  evident,  however,  that  it  is  of  little  value  as 
compared  with  formalin,  cobalt  and  alcohol. 

One  series  of  experiments  was  made  with  tanglefoot  fly  paper  to 
determine  whether  it  was  practicable  to  increase  the  attraction  this 
paper  has  for  flies.  Dried  blood  moistened  with  water  and  placed  in 
a  watch  glass  near  the  center  of  a  sheet  attracted  465  flies  as  compared 
\inth  324  flies  attracted  to  a  nearby  sheet  which  wa«  lightly  sprayed  with 
40  per  cent  formalin,  and  230  flies  attracted  to  an  untreated  sheet. 
In  another  instance  a  sheet  of  the  fly  paper  with  a  small  piece  of  banana 
near  the  middle  attracted  363  flies,  as  compare<l  with  350  attracted  to 
a  sheet  having  dried  blood  rubbed  into  the  sticky  surface,  283  attracteil 
to  an  untreated  sheet,  266  attracted  to  a  sheet  treated  with  bichro- 
mate of  potash  and  210  to  a  shetH  treated  with  cobalt.  In  these  four 
tests  where  substances  were  added  an  equal  area  near  the  middle* 
of  the  sheet  was  treated  in  each  case.  Dried  blood  moistened  witli 
water  and  decayed  banana  were  tested  by  treating  a  square  inch  of 
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TABLE  I 
ATTRA(TIVEXF-SS  OK  KLY  HAITI?  AS  INDICATED  BY  PERCENTAGES  OK  TOTAL  KLIES  CAPTl  RED 


Daieof  u«t.  Decemler.  1913 


10 


12 


17 


18 


23 


23 


34 


Vl!«B0AR(ikOiP: 

1    Yin.  (pbin)                             

40 

2    Vin.-mgmr 

.    .        365 

220 

3    Yin.-hmMi 

...        250 

4    Yin.-fann.  ( 10- 1)     .                          . 

N  6 

5    Yin.-MMKmr-vatm  1-1-1)   . 

195 

6    Yin.-w«t«-dri«ll»lood(|  1-1) 

7  5 

KimiiAUX  (iRorp: 

1 

7    Konn.<4*H;» 

1 

11  0 

H    Korm.-bfwl 

15  0 

0 

9    Fonn.-«»tff(l  20) 

54 

I 

10    Pvrm.-wUrit  10) 

(f 

3  S 

SO 

/  0 

H 

11    Fonn.'vat^r  ( 1 -5) 

1  0 

1  2 

4  1 

3  5 

13    FonD-«at«T-linad(l  10) 

3  3 

34 

14  5 

14    K<wiB.-w«t«4irin  ( I  - 10) 

...     . . 

2« 

15    Korm-waler-hwr  (1-5-5)   .      . 

32  9 

10  3 

lA    Kiinn.-witrf-milk  <  1  5  5» 

3  9 

11  3 

1 7    Viirm  •«  atrriinril  bkHHi  (15-5) 

21  4 

8.4 

35 

IN    Korm.-lirrr-aiilk  (1  5  5) 

2«  7 

19    K«inn.-«»l*T4ichr  cifpot  (1  3I»-I)   .. 

6 

4    Kiinn.-viniimr  il  loi 

N  A 

Au^iHuL  (iiioi  r: 

20    Air.  .«•;) 

21     Ak-»atrr(l   10) 

11  0 

A  2 

22     Alr-»«lrr.|   J«ii 

4 

1  7 

11  0 

IM     Alr-rmnrH»>njp    1  2«»' 

3  4 

24     Air  natrr-lTmn  <  1  .in 

m  0 

25    Ak-  -••irr^.Ult  •  1  J»  1  ■ 

5  5 

M    Alr.-»atrr-liirhr.  «•(  (Hit.  .1  20  l< 

2  1 

27    Ak  -vatrr-iiuvar    1  2lH  1  * 

«»  0 

2H    Ak  -»»trr-l*«  :  1  10  Km 

3  4 

29     \k-wat(Minni  tikuxlil  2i:  1 

2  0 

:4i)     Alt- ••at«i--l>n'aii    1  20i 

3.1  5 

31      \k    V-V;   .»cr»il 

BkHKOMATK    or    INiTANH   (iHiMf 

19  Hirhr  ••((i.t -fiTiiinatrr    1  1  J«>. 

2ft  Hn-hr  iAiuX-mU  -»*trr    1  1  2 

:ij  lii.hr  'A  i».|  -••t«r   I  .■«»• 

2.''»  Ci4«ll-«Bti-f«V>      I   JIM 

.11  ("..Ult-mBtir    1  .1' 

HI  (',4«li»Btrr-l>rra.t    1  J(i 

.{.'»  Tolgilt  natir- tnni  libaiii     |ii|oI 


2  1 


Milt  <iiifi  r 


.i*.  Mil*    >«««t 

a:  \!.:k    -..ir 

Iti  Miik-»at«r-(f>nti     .'»  .*>  |( 

|H  Miik  >-r.».|  f.m.     ^  .'»  I  • 

.-l<«  Milk      'Mrtt      lfrft.1 

J'l  M.ii     -'^ir    »*f-*t 


3« 

84 


17  S 


73 
4  1 


17  2 
17  4 


3  0 
7  3 


1  7 

2  5 


i:  1 

7  0 
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Date  of  test,  December.  1913 

Beeb  GRorr: 

Beer-water-form.  (5-5-1) 

Beer  (fresh) 

Beer  (state) 

Beer-miIk-form.(5-5-l) . .  ^ 

Beer-ak.-water  (lO-l-lO) 


10 


I 


12 


17 


18 


32  9 


22 


10.3 


24 


Bread  Grovp: 

Bread-water 

Bread-vinegar 

Bread-formalin  (40S^)   

Bread-form.-water  (1- 10) . . . 

Bread-milk  (sweet) 

Bread-milk  (sour) 

Bread-ak.-water(l-20) 

Bread-«obalt-water  (1-20) . . 
Bread-ak.  (95%) 


48  5 
.  3.8 


28.7 


3  5 


13.5 


25. 
15 
3  3 


Dried  Blood  Groip: 

Dried  blood 

Dried  bk»od-water I 14.6 

Dried  bkxjd-form.-water  (5-1-5) | 21.4 

Dried  bl«od-water-cohalt(I(V- 10-1) 1 3.0 

Dried  blood-ak-.-water  (1-20) ' 

Dried  hlood-vin.-water  (1-1-1) 


Animal  Matter Groit : 

Flics  (dead) 

Meat  (fresh) 

Meat  (decomposed) 

Fish  (fresh) 

Fish  (decomposed) 

Dried  bk)od 

Dried  blood-water 


0 

2  4 

3  0 

4  5 
2 

0 
14  6 


Sugar  GRuvr: 

Sugar-vinegar  (1-1) 

Sufcar-form.-water  ( I-l- 10) . 
Sugar- vin. -water  (1-1-2). . . 
Sugar-alc.-wator  (,1-1-210 . . . 


36  5 


50    Water . 


Number  »f  cairec 10 

Total  number  flies  captured   .    2.H44 


0. 
3  4 


14  5 
17.1 

7. 
33  5 

7  3 


8.4 


3.5 


2.0 
7  5 


8  4 
17.4 


17  2 


17.4 


2.8 


22 

3  5  '. 
19  5 

8.0 

1 

.9 

12 
458 

13 
3.291 

13 
1.537 

10 
740 

11 

«»9 

fly  pajxT  surface  with  each  and  comparing  the  two  treated  with  two 
vintreat(Ml  sheets.  This  resulted  in  the  capture  of  86  Hies  on  the  sheet 
treated  with  banana,  37  on  the  sheet  treated  with  dried  hh)o<l  and  34 
and  21  respectively  on  the  two  sheets  not  treated. 

The  writer's  attention  was  called  to  the  apparent  difference  in  the 
attractiveness  of  old  and  new  wire  fly  traps  by  Mr.  Acuff.  An  old 
rusted  traj)  was  tested  twice  in  comparison  with  a  new  trap  of  the 
same  kind.     With  fresh  milk  as  a  bait  the  new  trap  captured  13  flies 
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and  tho  old  trap  one  fly.  With  dried  blood  moistened  with  water  the 
new  trap  raptured  2S  and  the  old  trap  12.  Combined,  the  new  trap 
eaptureil  41  and  the  old  trap  13  in  the  two  .tents. 

T.\fiLE  II 

Datr. 
.Drrrinlirr.  Material  ust«l 

1913 


17  (N.lialt  (1)  «at«r  <H))  ami  >irra«l 

17  Ktiniialin  1 1)  watrr  ( 10)  and  bread 

17  (m«lt  <h  wa(<v/2l»  aiiddrinllrfood 

17  RirhniDiate  of  |iota«h  ( lU  dnv.)  watrr  '2  oa.)  and  lirrad. 

IS  K(imiaiin  (D'vatrr  (10)       

IM  Aln>h<>l  !l)  andwatrr  (J(l)      

IK  (%i(«Jt    1)  and  vatrr  (20) 

is  Birhnmuitr  iif  (miaiih  ( 10  dim  >  and  wat«r  (2  oi )   


KlinkUM 

■fd 

loUl 

101 

47 

7H 

U.2 

20 

93 

16 

7  4 

3M 

41 

253 

403 

104 

lift 

13 

2.1 

(ONCLVSIONS    FKOM    THE    KXPERIMKNTS 

Miiegar  in  itself  is  an  exeellent  bait  for  a  fly  trap  but  when  used 
with  suKar  or  bread  its  attraetiveness  to  flies  is  greatly  increased. 
Kfjual  [)aris  of  vinegar,  sugar  and  water  appear  to  l>e  approximately 
as  attractive  as  ecjual  parts  sugar  and  vinegar.  An  attractive  com* 
bination  i)oisonous  to  flies  can  l>e  made  with  formalin  and  vinegar 
but  further  tests  are  necessar>'  to  determine  the  l)est  proportions. 

Formalin  (40  fxT  cent)  differs  greatly  on  different  days  in  its  at- 
traetiven(»ss  to  flies.  This  variation  is  evidently  not  duo  directly  to 
temjK^rature  (*onditions,  an<l  it  suggests  the  iH)ssibiIity  of  the  flies 
themselves  ditTering  from  day  to  day  in  the  (h*gree  of  the  sensitive- 
ness of  \\\r  s<»nsory  organs.  Formalin,  as  is  well  known,  makes  an 
exci'lleiit  Hy  i>oison  when  eombin(Ml  with  «)ther  substances.  The 
usual  dilution  of  the  eonunereial  or  40  jxt  e(>nt  formalin  at  the  rate  of 
alHMit  onr  part  to  alHiut  ten  parts  of  water  se<*ms  to  l>e  as  good  as  at 
any  other  rate.  I*<-er.  milk  and  br<*ad,  in  the  onler  nametl,  are  excel- 
lent materials  to  us<»  with  formalin,  increasing  its  attraetiveness  many 
times.  The  addition  of  sugar  increased  the  attractiveness  of  the  for- 
malin Milutioii  but  not  to  H  satisfactory  degree. 

Commercial  alcohol  (*».")  |K*r  c«»nt)  and  watcT  at  the  rate  of  one  to 
20  appears  from  the  experiments  Xu  be  of  about  equal  value  with 
formalin  and  water  mixed  at  the  rate  of  one  to  t<'n.  l>oth  as  to  attrac- 
tive j»n\\»r  and  killini!  efTects.  The  a<ldition  nf  sugar  to  the  alcohol 
mixtur"  gave  a  more  marked  increasi*  in  the  attractive  |K)wer  than 
did  \\ir  adilition  <»f  sugar  to  the  formalin  mixture.  Mwr  and  alco- 
hol dill  not  tii:ike  an  attrartive  mixture,  whih*  tlH>  addititm  of  bread 
to  alriilinl  and  tn  ah"oht»l  mixtures  increaseii  the  attractive   power 


Digitized  by  CjOOQIC 


June,  '14]  MORRILL:  HOUSE-FLY  BAITS  AND  POIJ|0N8  273 

even  greater  than  did  the  addition  of  bread  to  formalin  and  to  forma- 
lin mixtures. 

Bichromate  of  potash  solutions  gave  practically  no  results  either  in 
the  tests  of  its  attraction  or  of  its  poisonous  qualities. 

Cobalt  gave  variable  results  in  the  tests  but  appeared  rather  pecu- 
liarly attractive  when  used  with  bread  and  in  one  instance  exhibited 
l)etter  killing  effects  than  formalin. 

Sweet  thilk  without  addition  of  other  material  seems  to  have  little 
if  any  advantage  over  sour  milk  in  the  point  of  attractiveness  to  flies. 
Combined  with  bread  sweet  milk  was  strikingly  attractive  but  not  so 
much  so  as  were  formalin  or  alcohol  mixtures  used  with  bread. 

Beer  was  found  to  be  a  very  attractive  bait  for  flies  under  certain 
conditions.  As  already  mentioned  it  combines  readily  with  formalin 
but  not  with  alcohol.  Fresh  beer,  contrary  to  the  common  idea,  was 
found  to  be  far  more  attractive  than  stale  beer. 

Bread  added  greatly  to  the  attractiveness  of  various  liquid  fly  foods 
and  poisons. 

Wheat  bran  was  found  by  the  experiments  here  recorded  and  others 
to  be  inferior  to  bread  as  a  fly  bait. 

Overripe  or  decayed  banana  was  found  to  be  superior  to  ordinary 
ripe  banana  and  to  both  good  and  decayed  oranges  and  apples  as  a 
fly  bait. 

Commercial  dried  blood  moistened  with  water  was  found  in  the 
experiments  to  have  attractive  value  greater  than  fresh  and  decom- 
posed meat  or  fish.  It  is  noteworthy  that  decomposed  fish  was  found 
to  be  much  less  attractive  to  house-flies  than  fresh  fish.  Blue  bottle 
flies  and  other  species  of  the  so-called  flesh  or  meat  flies  were  attracted 
to  these  '* animal  matter*'  baits,  but  only  the  true  house-fly  is  herein 
considered. 

Contrar>'  to  expectations  cane  s\Tup  and  sugar  and  water  were  found 
to  have  relatively  low  attractive  value  when  used  without  other 
materials. 

The  value  of  sticky  fly  ])aper  wa.s  ver>*  materially  increased  by  expos- 
ing small  amounts  of  attractive  baits  on  the  center  of  each  sheet. 
The  tests  show  that  a  thin  slice  of  overripe  or  decayed  Irnnana  makes 
an  inoffensive  and  effective  bait  for  this  purjwse. 


Mk.  T.  J.  Headlee:  In  the  house-fly  campaign  in  the  City  of  New 
Brunswick,  N.  J..  ''Hodge  Fly  traps'*  were  placed  on  garbage  cans. 
Very  few  house-flies  were  caught  but  large  numbers  of  gr(K?n  and  blue 
bottle  flies  were  secured.  We  experimented  with  various  kinds  of 
bait.     Milk  and  bran  bait  is  the  best  we  have  found,  but  we  did  not 
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go  into  such  extensive  tests  as  have  been  outlined  by  the  speaker* 
Large  cylindrical  traps  used  on  the  college  farm  caught  immense  num- 
bers of  flies.  Although  we  caught  twelve  to  fifteen  quarts  each  week 
on  the  college  general  farm,  we  could  not  discover  that  the  destniction 
of  this  number  produced  any  appreciable  diminution.  It  seems  to 
us  that  traps  are  almost  useless  in  such  campaigns,  and  that  the  elim- 
ination of  breeding  places  is  all-important.  In  the  city  fly  control  work 
this  must  be  brought  about  by  the  establishment  and  maintenance  of 
a  good  sanitary  police  force. 

Mr.  J.  G.  Sanders:  Of  all  the  baits  I  have  used  for  house-flies, 
the  y)est  I  have  discovered  is  milk  and  formalin.  It  is  more  effective 
if  milk  is  allowed  to  sour  before  the  formalin  is  added. 

Mr.  Z.  p.  Mktcalf:  In  my  laborator>'  I  have  a  sink  about  twelve 
feet  long  from  which  the  water  does  not  drain  proj)erly.  Vessels  con- 
taining formalin  solution  are  often  exiK)sed  in  this  room  and  on  days 
when  the  sink  becomes  dry  the  flies  drink  the  formalin  from  these  veft- 
sels  and  arc  killed.  When  the  water  remains  in  the  sink  they  do  not 
touch  the  formalin  and  no  mortality  results.  In  West  Kaleigh  the 
|>eople  are  able  to  control  the  house-flies  by  not  giving  them  access  to 
water. 

In  another  room  where  there  was  a  drinkin,^  four  tain  flies  were  very 
troublesome  and  it  was  imi)ossible  to  kill  them  with  the  milk  and 
formalin  mixtun*.  Aftrr  the  fountain  was  removed  large  num!>er8 
were  dt'^^troycd  by  using  this  mixture. 

Prksidknt  p.  J.  Parroh':  Wv  are  grratly  favore<l  this  morning 
!)y  thr  pres4'n<-t'  of  Dr.  I..  O.  Howard  who  will  pres4»nt  the  nt'.xt  ]m]NT, 
entitled  "T\\v  Kducation  of  the  Kutoniol(»gist  in  tlu»  Servirr  of  the 
I'nitt'd  States  Drpartnirnt  of  Agriculture." 


THE     EDUCATION    OF    THE    ENTOMOLOGISTS     IN      THE 
SERVICE    OF    U.    S.    DEPARTMENT    OF    AGRICULTURE 

Hy   I^.  <  >.   IIowAKi) 

Tlii>  paprr  ha>  no  ronnrrtion  with  tin'  t'Xi'rllfnt  srrirs  of  papers 
pn^srntfd  brffirr  this  Association  on  tin*  trainin>r  *>f  an  economic 
entt»nH»loKi^t.  since  it  tin****  not  in  any  way  attempt  to  point  out  the 
nciM^sary  linc>  of  education  ft»r  one  enttTin^  the  government  ser\*ice. 
It  i>  simply  an  etTort  Xn  indicate  the  educational  institutions  at  which 
the  n'cn  who  have  entered  the  HTvice  received  their  training.  I  have 
the  fact**  about  2VA)  of  these  individuals,  and.  entering  into  thr  matter 
withniit  any  preconception  <»f  the  result.  1  must  <'t»nf<'ss  to  nuieh  sur- 
pri«*e  at  the  jjreat   number  of  institutions  reprrsent***!  (04  Ameriean 
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colleges  and  universities)  and  at  the  distriy)ution  of  the  individuals 
among  these  institutions. 

In  the  history  of  the  service  there  have  been  but  four  heads.  Glover, 
the  first  entomologist,  received  no  university  education,  but  was 
trained  in  art  at  Munich,  just  as  was  Frederick  Knab  of  the  present 
Bureau  force  at  a  much  later  date.  Riley,  the  second  incumbent  of 
the  office,  was  sent  as  a  young  boy  from  England  to  boarding  schools 
in  France  and  in  Germany  (at  Dieppe  and  Bonn)  but  came  to  this 
country  at  the  age  of  seventeen  without  having  any  real  college  train- 
ing. C'omstock,  the  third  entomologist,  worked  his  w^ay  through 
Cornell  University,  graduating  with  the  class  of  1874.  The  present 
incumbent  was  one  of  Comstock's  earliest  students  and  graduated  with 
the  class  of  1877.  Comstock  held  the  office  for  two  years  only,  and  was 
succeeded  in  1881  by  Riley,  who  also  preceded  him,  the  present  incum- 
bent succeeding  Riley  in  1894. 

The  growth  of  the  service  was  comparatively  small  down  to  1900, 
and  it  is  only  w^ithin  the  last  dozen  years  that  there  have  been  great 
additions  to  the  force.  * 

In  the  tabulation  which  I  have  made  I  have  taken  into  consideration 
only  those  men  of  sufficient  scientific  attainm.ents  to  be  capable  of  good 
research  work,  and  have  not  included  men  like  Osborn,  Hine,  Bruner, 
Newell  and  others  who,  while  holding  other  positions,  have  been  sal- 
aried collay)orators  of  the  Bureau  of  Entomolog>^  The  following 
tables  give  the  colleges  in  which  these  men  studied.  It  will  be  noticed 
that  the  Massachusetts  Agricultural  College  and  Cornell  I'niversity 
have  the  largest  representations,  the  Ohio  State  University  coming 
third,  and  the  University  of  Colorado  fourth.  It  should  be  .stated 
that  all  of  the  men  indicated  by  the  tables  have  come  together  in  the 
Bureau  <m  the  strength  of  their  qualifications  and  their  availability. 
When  a  good  man  could  y)e  engaged,  the  question  as  to  what  college  or 
what  section  of  the  country  he  might  come  from  has  had  very  little 
weight,  excei)t  that  on  certain  special  investigations  in  certain  parts  of 
the  country,  where  men  were  available  who  understood  local  conditions 
and  who  knew  the  local  people,  these  have  been  engaged.  Thus  11  out 
of  the  20  men  engaged  on  the  scientific  aspects  of  the  moth  work  in 
New  England  have  studied  at  the  Massachusetts  Agricultural  College, 
some  California  men  have  been  engaged  for  California  investigations, 
some  from  Utah  and  neighboring  states  for  the  alfalfa  weevil  and  some 
southern  men  for  the  cotton  boll  weevil  and  other  Southern  insect 
problems.  The  United  States  Civil  Service  Commission  now  furnishes 
most  of  the  nu^n  through  its  examin*^itions  and  these  are  held  all  over 
the  countr>'.     The  papers  are  marked  without  personal  knowledge  of 
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the  individual  or  of  the  college  at  which  he  ha8  been  trained,  and  the 
selections  are  therefore  perfectly  unbiased. 

The  teaching  of  entomolog>'  at  Cornell  and  at  the  Massachusetts 
Agricultural  College  was  begun  at  an  early  date;  these  departments 
of  these  institutions  have  been  well  supported,  and  these  facts  account 
in  the  main  for  their  larger  representation  on  this  list.  The  University 
of  Illinois  is  representcnl  by  but  five,  yet  this  does  not  mean  that  Forbes 
and  his  assistants  have  not  l)een  training  many  good  men.  Professor 
Forlies's  activities  have  been  so  extended  that  he  has  been  able  to 
employ  hiins<»lf  most  of  his  best  graduates,  while  many  others  have 
gone  out  into  college  and  experiment  station  work. 

It  will  be  noticed  that  Har\'ard  has  been  rq)resented  by  seven. 
Two  of  these  were  from  the  early  days  of  Doctor  Hagcn,  namely, 
H.  (i.  Hubbard  and  B.  P.  Mann;  a  third,  P.  H.  Timlnjrlake,  took  post- 
graduate work  at  Harvard  after  graduation  from  Bowdoin;  a  fourth, 
E.  S.  (S.Titus,  took  his  doctorate  under  Wheeler  of  the  Bussey  Institu- 
tion quite  recently,  the  fifth,  K.  W.  Glaser,  is  now  at  work  at  the  Bussey 
Institution  on  insect  diseasi*s  and  is  studying  for  the  Bureau  the  wilt 
disease  of  the  gipsy  moth,  and  the  n*maining  two,  Messrs.  G.  E. 
Clements  and  \V.  S.  Munro  went  from  Harvard  to  the  Yale  Forest 
Sch(K>l  l)efore  entering  the  service.  Now  that  Wheeler  is  at  the 
Bussi»y  Institution,  it  is  safe  to  prcnlict  that  the  ser\'ices  of  men  from 
Har\'ard  will  l)e  sought  for  by  the  government  and  the  states  in  the 
future. 

It  is  shown  that  twelve  men  liave  studie<l  at  European  institutions 
of  learning,  and  also  that  eighteen  have,  like  (ilover  and  Kiley,  had  no 
college  education.  It  is  especially  noticeable  with  those  who  have  not 
biM'ii  to  college  that  many  of  then»  seem  not  to  have  suffereil  in  the  least 
from  the  lack  of  college*  training,  since  this  category  includ(*s  such 
leaders  a>  F.  M.  Webster  and  A.  I).  Hopkins,  such  excellent  systema- 
ti.^ts  as  I).  W.  ('<K|uillett,  W.  H.  Ashmead,(\  H.  T.  Town.send.  and  O. 
Heid(*inann.  and  Mich  cajntal  observers  as  T.  Pergande,  H.  S.  Barber, 
A.   Koebele.  J.   D.  Mitrhell  and  F.  (\  Pratt. 

Several  of  tlie  men  have  studit*d  at  more  tlian  nnv  college,  and  in 
sudi  r:iM'>  hf  i>  cretliti'd  a>  a  unit  to  e:teli  t)f  the  colleges. 

The  leailer>  of  the  different  ><'rtion>  t>f  tlie  work  t»f  the  Bureau  of 
KntoiiinloKv  are  di'^trilMitrd  a>  f(»ll«»\v>:  Marlatt.  n(»w  <*hairman  of  the 
Fedrr.'d  lli»rtieultur:il  Btiard.  in  :iddition  to  ranking  next  to  the  chief 
in  tli«-  Hiiri'.iu.  uraduatrd  fnuii  the  Kan^^a- Slate  Agrictiltural  College; 
Wrji-tri  and  llupkih-,  a**  ha**  ju^t  been  pointed  out.  «'ducate<l  them- 
M*|v«-».  <  liittrnden  graduati'd  .at  (tirnell:  (iuaintanee  n'<»eived  his 
barlirliir-  diKPi-  fmiii  tin*  l'lori»la  .\grieuitural  ('ullrire.  his  nuLster's 
<leKre«-  friini  tlie  Alabama  Polyteehnir  In^^titute,  and  later  t<K)k  ix>st- 
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graduate  work  at  Cornell;  Hunter  received  both  his  bachelor's  and 
master's  degrees  from  the  University  of  Nebraska;  Phillips  took  his 
bachelor's  degree  at  the  Allegheny  College  and  his  doctorate  at  the 
University  of  Pennsylvania;  Burgess  is  a  Massachusetts  Agricultural 
College  man. 

A  special  word  of  commendation  should  be  said  of  the  six  able 
men  who  have  come  into  the  service  from  the  Ontario  Agricultural 
College  at  Guelph,  Canada. 

The  occurrence  on  the  list  of  five  men  from  Yale  might  at  first  sight 
seem  strange.  One  of  them,  C.  R.  Dodge,  was  Glover's  only  assistant 
in  the  seventies,  and  graduated  from  Yale  in  the  class  of  1874.  The 
other  four  are  readily  accounted  for  by  the  fact  that  they  attended  the 
Yale  Forest  School  and  are  engaged  in  forest  insect  investigations. 

Those  who  have  had  any  experience  with  the  U.  S.  Civil  Service 
Commission  and  the  laws  which  govern  it  will  understand  very  well 
what  is  meant  by  state  apportionment,  and  it  often  happens  that  the 
government  is  imable  to  get  the  services  of  the  men  who  have  passed 
the  highest  in  examinations,  owing  to  the  fact  that  the  states  from 
which  they  come  have  their  quotas  in  the  service  already  filled.  From 
every  viewpoint  except  the  one  of  practical  politics  this  is  unfortunate. 
It  may  be  granted,  however,  that  so  far  as  the  entomological  service 
is  concerned  it  has  not  worked  very  badly,  and  it  is  true  that  the  man 
who  passes  the  best  examination  is  not  necessarily  the  best  man  in, 
say,  a  field  laboratory. 

I  remember  once  in  the  early  days  of  the  investigations  of  the  cotton 
boll  weevil  I  was  asked  by  a  member  of  the  Committee  on  Agriculture 
of  the  House  of  Representatives  "Why  do  you  not  employ  Southern 
men  on  this  investigation — men  familiar  with  the  cotton  crop  and  with 
everything  connected  with  it?"  My  reply  was  to  the  effect  that  the 
Southern  States  did  not  educate  men  in  entomology.  That  condition, 
however,  is  changing,  and  the  following  statement  of  the  geographic 
distrilmtion  of  the  men  and  the  colleges  which  they  represent  will  indi- 
cate that  there  is  a  pretty  fair  representation  on  the  force  of  all  sections 
of  the  country.     The  statement  is  as  follows: 

From  colleges  in  the  Eastern  States 11.3 

Fn)in  colleges  in  the  Central  States 63 

From  colk»ges  in  the  W(»stem  States 31 

Fnwn  colleges  in  the  »Southem  States 23 

230 

It  will  be  readily  understood  that  with  some  of  the  in.stitutioas  like 
Reloit,  Bucknell,  Bowdoin  and  Dartmouth  colleges  and  some  of  the 
others,  the  men  did  not  go  to  them  for  training  in  entomolog>%  but  for  a 
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general  education,  their  real  training  having  come  from  outside  interest 
in  the  subject  and  from  experience  after  joining  the  Bureau  force. 
And  this  suggc^sts  the  truth  that,  no  matter  how  sound  a  man*8  college 
training  has  been,  he  begins  to  learn  the  things  that  count  mo«t  only 
after  he  has  got  out  into  the  government  siTvicc  or  into  that  of  one  of 
the  states.  There  is  room  for  improvement  in  courses  in  entomology 
in  most  of  our  institutions,  and  our  teachers  in  entomology',  as  in  other 
branches,  notably  in  the  thirty-s(»ven  different  kinds  of  engineering 
science,  should  constantly  study  the  markets  for  the  brains  of  the  men 
they  are  training.  This  is  an  important  reason  why  th(*se  meetings  of 
ours,  not  only  of  the  Association  of  Economic  Entomologists,  but  of 
the  gn^it  bo<ly  of  scientific  and  practical  men  who  come  together  each 
year  undcT  tin*  auspices  of  the  American  Associati<m  for  the  Advance- 
ment  of  Science,  are  so  valuable,  since  they  bring  the  teachers  and  the 
laborat(»ry  men  and  the  field  men  together;  and  if  the  curricula  of 
educational  institutions  arc*  not  fri*ciuentlychang<Hl  as  a  result  of  infor- 
mation gained  at  these  meetings  they  should  be. 

Th<»  time  is  coming  before  many  years  when  the  best  education  even 
in  <T(momic  entomolog>'  will  be  gaincnl  cmly  by  supplementary*  travel- 
ing scholarships.  Down  to  the  present  time  Dr.  Andrew  (*arnegiei 
among  his  many  great  benefactions  to  humanity,  has  l>een  resjwnsible 
for  the  only  traveling  .scholarships  of  this  kind.  Through  the  Central 
African  Hesean-h  (*ommittee  and  the  Imperial  Bureau  of  Entomology 
he  has  broiiglit  to  this  country  from  Englaml  M(»ssrs.  A.  Rutherford, 
E.  II.  Strickland.  (1.  H.  (Jrosvernor.  (\  W.  Ma.'^on,  M.  A.  Macdregor 
and  \.  U.  Ritchie,  and  from  British  (iuiana,  Mr.  (i.  E.  Boilkin. 
Thnuijrh  tin*  writ<T,  he  has  brought  ovtT  Dr.  K.  Escherich  from  (ler- 
many  and  Dr.  R:iul  Marchal  from  France.  All  of  thesc»  have  come  to 
Amerira  brrause  of  American  promim^nce  in  this  work  of  ours.  None 
of  us  li.'tvi'  be<*n  sent  to  other  countries  to  study  economic  entomology 
because  wr  liave  in  g(*neral  the  U'st  teachers  at  home.  But  the  time 
is  coming  when  other  countries  will  come  to  the  front  in  this  direction 
and  whrn  tMir  most  ]»romising  young  men  will  Ik'  sent  to  foreign  teach- 
ers to  round  out  and  complete  their  training. 

When  last  summer,  with  .M:irchal.  I  visiti'd  the  Bussey  Institution 
of  Harvard.  ('orn<*ll.  ( 'liicago.  Rlinois.  California,  and  Stanford,  I  was 
enormously  impre>Md  by  the  great  advantages  whirh  the  student  of 
the.H'  days  has  over  tlir  stu*lent  of  twenty  years  ago.  but  it  is  certain 
that,  jrniit  :is  thex'  rduratinnal  advantage^  in  our  line  are  today,  thost^ 
of  tomorrow  will  be  vastly  grrater. 

Nrv<rtlitli"^s  we  must  l«M»k  at  Hiley  and  Hopkin**  ami  Webster,  ami 
tonrludf  that  whilr  ♦••bi*:ition  «Mhn':tt«'s,  it's  tin- man  who  achieves. 
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Colleges  Arraj^ged  Alphabeticallt  Showing  Students  Who  Have  Ser\'ed 
IN  THE  Bureau  op  Entomology 


Alabama  PoI>'technic  Institute 2 

Allegheny  College 2 

Beloit  College 1 

Bowdoin  College 1 

Bucknell  College 1 

Clark  University 2 

Clemson  College 1 

Colorado  State  Agric.  College 10 

Columbia  T'niversity 2 

Connecticut  Agric.  College 1 

Cornell  I'niwrsity 26 

Dartmouth  College 1 

Delaware  Agricultural  College 1 

Florida  Agricultural  College 2 

Harvard  Uni\'ersity 7 

Iowa  State  Agricultural  College 1 

JeflFerson  Medical  College 1 

Johns  Hopkins  University 1 

Kansas  State  Agricultural  College . .  5 

Kentucky  State  University 1 

Maine  State  College  of  Agriculture  1 

Marj'land  Agricultural  College 4 

Massachusetts  Agricultural  College  36 

Micliigan  Agricultural  College 7 

Mississippi  Agricultural  College ....  3 
New  Hampshire  Agricultural  Col- 
lege    2 

New  Jersey  Agricultural  College ...  1 

North  Carolina  Agricultural  College  1 

Ohio  State  I'niversity .  .' 17 

Ohio  Wesleyan  Uni\Tr8ity 1 

Oklahoma  .\gricultural  College 1 

Ontario  Agricultural  College 6 

Pennsylvania  State  College 5 

Pomona  College 2 

150 


Fon*'ard  156 

Randolph-Macon  College 1 

Stanford  University 7 

Texas  Agricultural  College 2 

University  of  California 1 

University  of  Chicago 2 

University  of  Colorado 1 

University  of  Idaho 2 

University  of  Illinois 5 

University  of  Indiana 1 

University  of  Iowa 4 

University  of  Kansas 5 

University  of  Louisiana 2 

University  of  Michigan 1 

University  of  Minnesota 2 

Uni\'cr8ity  of  Nebraska 7 

University  of  Montana 1 

University  of  Nevada 1 

University  of  North  Dakota 1 

University  of  Pennsylvania 6 

University  of  South  Dakota 1 

University  of  Tennessee 2 

University  of  Texas 2 

University  of  Utah 3 

University  of  West  Virginia 2 

University  of  Wisconsin 1 

Utah  Agricultural  College 2 

Virginia  Polytechnic  Institute 4 

Washington  State  University 2 

Washington  University  (St.  Louis)  1 

Yale  Uniwrsity 5 

American  institutions 233 

Fon»ign  institutions 12 

No  tH)llcges 18 

263 
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CoLLKdKS    ArKANURD    IN    NUMERICAL   OkDEK    OF   HcPREBENTATION    IN    THB 

Bureau  op  Entomouxjy. 


Mftfisachusotts  Agriculturtil  College 

Cornell  rnivor«ity 

Ohio  State  I'niveniity 

Colorado  State  Agricultural  College 

University  of  NebrtLska 

Harvard  University 

Michigan  Agricultural  College 

Stanford  Univernity 

Ontario  Agricultural  College 

Univcmity  of  Pennsylvania 

KansaH  State  Agricultural  College. . 

Pennsylvania  StAtc  College 

University  of  Illinois 

University  of  Kansas 

Yale  University 

Mar>'land  Agricultural  College. . .  . 

Uniwreity  of  Iowa 

Virginia  Polytechnic  Institute 

Missifwippi  Agriiniltural  C<ill«'ge.  . . . 

l'ni\Trsity  of  Utah 

Alabama  PolytMinic  Inntitute 

Allegheny  Colh'ge 

Clark  University 

Colunihin  University 

Florida  Agri<-ultunil  C<»lK*gc 

New   IIan)|whin'  Agricultural  (  ol- 

hu** 

Pomona  Colh'gc 

Texas  Agricultural  Colli-g*' 

University  of  Chicago 

University  of  Idaho 

University  t»f  liouisiana    

Univcr>ity  of  Miiini'sota    .    . 

UniviTsity  of  'IVnni'KSi'i' 

Univ«*rsity  of  Tcviis.  . .    . 
University  <if  Wi-nt  N  irKiiii:i 
Utah  .\grirultur:il  ('4ill<*««'  .  . 

W;ifihiii^titri  State  University 


30  Forward                                        206 

26      Beloit  College 

17      Dowdoin  College 

10      Bucknell  College 

7      Clemson  College 

7  C^innecticut  Agrioiltural  C<^lcgo. . 

7      Dartmouth  College 

7      Delawant  Agricultural  College 

6      Iowa  Agricultural  College 

6      Jefferson  Medical  College 

5      Johns  Hopkins  University 

5      Kentucky  State  Univenity 

5      Maine  College  of  Agriculture 

5  New  Jeney  College  of  Agriculture . . 

5  North  Carolina  College  of  Agricul- 

4  turc 

4      Ohio  Wi^sleyan  I'niversity 

4      Oklahoma  Agricultural  College 

3  I  Kandolph-Macon  College 

3  '  I'niversity  of  California 

2  ■  University  of  Colorado 

2      University  of  Indiana 

2      University  of  Michigan 

2      University  of  Montana 

2      University  of  Nevada 

University  of  North  Dakota 

2      University  of  S<iuth  Dakota 

2  '  University  of  Wisconsin 

2  \Viu«hingt<in  Uniwrsity  (St.  liouis). 

2  — 

2  233 

2      Fon>ign  institut ions 12 

2      No  <-«»lleg«' 18 

2  263 
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President  P.  J.  Parrott:  The  next  paper  will  be  presented  by 
Dr.  C.  Gordon  Hewitt,  entitled  "Further  Observations  on  the  Breed- 
ing Habits  of  the  House-fly  and  its  Control. " 


FURTHER  OBSERVATIONS  ON  THE  BREEDING  HABITS  AND 
CONTROL  OF  THE  HOUSE-FLY,  MUSCA  DOMESTICA 

By  C.  Gordon  Hewtit.  D.  Sc,  F.  R.  S.  C.    Dominion  Entomologist ^  Ottawa 

The  following  account  of  certain  investigations  carried  on  during 
the  past  summer  (1913)  is  of  a  preliminary  character.  It  was  con- 
sidered desirable  to  communicate  to  the  Association  an  interim  report 
of  this  nature,  primarily  with  a  view  to  drawing  the  attention  of  other 
workers  to  the  need  of  experimental  work  along  similar  lines.  In  so 
important  a  pubUc  problem  as  the  control  of  house-flies,  it  is  most 
desirable  that  the  assistance  of  as  many  workers  as  possible  should  be 
enlisted,  especially  in  a  country  containing  so  varied  climatic,  econ- 
nomic  and  other  conditions. 

Probably  no  entomological  subject  is  now  more  popularly  discussed 
than  house-fly  control,  and  as  one  who  has,  during  the  past  eight  years, 
devoted  more  attention  to  this  subject  than  to  any  other  entomological 
problem,  I  am  bound  to  confess  that  in  the  matter  of  control  meas- 
ures there  is  still  much  to  learn  and  we  are  far  from  having  solved  the 
basic  problem  of  control,  namely,  the  prevention  of  breeding.  I  am 
not  referring  particularly  to  the  question  of  the  construction  of  fly- 
proof  receptacles  for  stable-refuse  and  other  fly  breeding  substances, 
but  to  the  use  of  insecticidal  substances  under  conditions  which  pro- 
hibit the  taking  of  other  precautions  and  render  desirable  the  adoption 
of  additional  remedial  measures. 

It  is  in  regard  to  control  measures  under  rural  conditions  that  we 
are  most  deficient  in  knowledge.  For  many  reasons  the  prevention  of 
breeding  under  urban  conditions  is,  I  believe,  more  subject  to  control. 
Civic  authorities  can  insist  on  stables  being  constructed  on  certain 
approved  lines,  on  the  segregation  of  stables,  a  most  important  policy, 
on  stable-refuse  and  garbage  being  stored  according  to  prescribed 
methods,  on  the  periodic  removal  of  these  breeding  substances  and  so 
forth.  All  of  which  tend  to  reduce  the  problem  to  simple  terms, 
though  I  should  be  the  last  to  deny  the  inherent  difliculties.  Under 
rural  conditions,  however,  the  problem  is  different  and  it  should  be 
hardly  necessary  to  indicate  the  importance  of  house-fly  control  in 
the  country.  One  aspect  alone,  namely  the  possibility  of  milk  con- 
tamination, and  our  milk  supplies  will  always  originate  in  the  country, 
is  sufficiently  serious  to  warrant  the  greater  attention  to  fly  control 
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measures  in  rural  (listricts.  In  such  districts  conditionH  are  not  »o 
ejisily  controlled  by  health  and  other  authorities,  though  very  efficient 
control  could  be  established  by  means  of  regulations  governing  the 
supply  of  milk  to  cities  and  towns  requiring  the  inspection  of  farms 
and  dairies.  Nevertheless,  we  are  faced  with  the  proWem  of  hou»e* 
fly  control  undcV  rural  conditions  and  we  nmst  examine  it. 

The  farmer,  if  he  does  not  store  his  stable  refuse  in  fly-i)roof  recepta- 
cles, will  probably  require  a  cheap  and  efficient  insecticide.  In  addi- 
tion he  will  usually  ask  what  effect  will  the  application  of  an  insecticide 
have  on  the  fertilizing  of  the  manure.  These  are  the  problems  we 
are  called  u|>on  to  solve  and  it  was  with  a  view  to  obtaining  further 
data  on  the  comparative  value  of  insect icid(»s  in  the  control  of  house- 
flies  under  rural  conditions  and  the  effc»ct  of  such  treatment  on  the 
fertilizing  properties  of  the  manure  that  the  spwial  investigation  which 
I  conunenced  during  the  past  summer  was  undertaken. 

A  numlwT  of  investigators  have  previously  carritMl  on  exiH»riment8 
ahmg  these  lines,  among  whom  may  be  mentioned  Howard  at  Wash- 
ington. Forbes  in  Illinois,  Herms  in  California,  and  Xewstead  in 
Knglan<l.  but  I  feel  sure  that  they  would  be  the  first  to  agree  with  my 
ccmtention  that  the  problems,  as  I  have  briefly  imlicated  them,  are  by 
no  means  solve<l  and  that  much  more  ex|)erimental  work  is  re(iuire<l. 
There  art*  two  <listinct  problems  which  the  study  of  the  comparative 
value  of  the  insecticides  involves,  namely,  their  insecticidal  value 
and  tlieir  effect  on  tlie  fertilizing  properties  of  the  manure.  The  latter 
probh'iii  must  of  necessity  b<»  studied  largely  if  not  entirely  by  the 
agricultural  cliemist.  and  as  the  study  of  the  comparative  manurial 
values  lias  not  been  un<lertak<»n  in  the  course*  of  the  past  season's  work 
but  will  l>e  ))rosecuted,  I  hope,  next  year,  I  shall  devote  myself  to  a 
consideration  of  the  first  of  these  probh'ms.  I  would  impress  U])oii 
other  work<Ts.  however,  the  great  <lesirability  of  studying  the  effect 
of  thr  iuM'ctiridrs  on  the  manure  as  the  farmer  re(|U<»sts  information 
on  that  point. 

In  j):t»iug.  I  should  not  omit  to  refer  to  a  fnM|uent  recommendation 
which  i-  iii.'hIc  to  farmers  as  a  means  of  ))reventit)n.  namely,  that  the 
manurr  >ln»uld  not  be  >tore<l  in  heaps  but  should  be  carted  away 
immeiliately  and  .-spread.  Where  this  can  be  done  it  is,  of  course,  the 
>im)»le-t  inethtid  t»f  jinKM'dure;  aj)art  from  that  fact  it  has  the  athlitional 
advantage  of  beinir  the  best  j»oliey  from  the  point  of  view  of  manurial 
value-.  I!\li'n-ive  experiment-*  in  Canada  and  the  InittMl  States 
have  t|«iihin-i rated  the  advantage  of  spreading  the  manure  over 
])ilin^:  it.     Tlii-.  ht»wever.  i*»  by  thi*  way. 

In  nni'T  tn  jiiilire  the  relative  value>  of  ditTen'Ut  ins<rticides  it  is 
nerr^^arv    to  ijfeide    Upon  a  mean>  of  coni])arisc>n.     In  making  this 
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choice  there  are  two  alternativee,  namely,  either  to  count  the  number 
of  dead  as  compared  with  the  living  larv»  in  the  treated  manure,  or 
to  count  the  flies  emerging  after  treatment.  In  previous  work  of  this 
nature  the  former  standard  has  been  employed  as  a  rule.  It  has  a 
serious  defect,  however,  namely,  that  the  portion  of  treated  manure 
selected,  presuming  a  fair  amount  has  been  treated,  may  not  be  typical 
of  the  whole;  in  fact  my  experiments  have  shown  that  it  would  be 
extremely  difficult  if  not  impossible  to  select  an  average  sample.  To 
this  point  I  shall  refer  later.  In  my  opinion  the  only  satisfactory 
basis  of  comparison  is  the  number  of  adult  flies  which  emerge  from  the 
whole  amount  of  the  manure  treated.  The  experiments  about  to  be 
described  were  arranged  with  that  object  in  view. 

Methods 

It  was  decided  to  use  a  cubic  yard,  that  is  twenty-seven  cubic  feet 
of  manure,  as  the  amoimt  of  manure  to  be  treated  and  the  num- 
ber of  flies  emerging  from  a  cubic  yard  of  untreated  manure  would 
be  used  as  the  standard  of  comparison.  As  experience  demon- 
strated the  actual  quantity  of  manure  was  a  Uttle  less  than  twenty- 
seven  cubic  feet  owing  to  the  sinking  of  the  manure.  In  spite  of  the 
cubic  yard  being  heaped  up  it  settled  to  a  depth  at  the  sides  of  two 
feet  six  inches  on  the  average,  thus  giving  approximately  twenty-two 
cubic  feet  of  manure  after  settling. 

To  contain  the  manure  wire  enclosures  (Plate  9)  were  constructed 
of  strong  one-inch  galvanized  poultry  wire  supported  by  wooden  stakes 
and  cross-pieces  at  the  top  which  was  open.  The  stakes  were  driven 
into  the  ground  imtil  three  feet  of  wire  remained  above  ground. 

The  horse  manure,  which  was  mixed  with  an  average  quantity  of 
straw  used  in  the  stables,  was  carted  straight  from  the  stable  and 
thrown  into  the  wire  enclosures  and  trodden  down  as  it  was  thro\^Ti  in 
to  obtain  a  fairly  compound  and  t^-pical  manure  heap.  The  top 
of  the  pile  was  made  higher  than  the  enclosure  to  allow  for  the  settling 
which  took  i)lace  in  spite  of  the  ])acking.  The  sandy  soil  was  piled  up 
around  the  base  of  each  heap  to  provide  accommodation  for  the  pu- 
pation of  the  larv'iT. 

Six  such  i)iles  of  manure  were  used.  In  some  cases  they  were  left 
for  two  days  to  allow  the  flies  to  oviposit,  in  other  cases,  for  example, 
where  chloride  of  lime  was  used,  they  were  treated  immediately  after 
th(»  enclosures  had  been  filled.  After  exposure  for  two  to  three  days 
and  treatment  with  the  insecticides  the  heaps  were  covered  with 
wooden  covers  as  shown  in  plate  9.  These  covers  were  made  suffi- 
citMitly  large  to  leave  a  s))ace  of  about  six  inches  all  around  the  wire 
<Miclosur(»s  when  they  wen*  covered.  Two  holes  were  provided  in  the 
top  for  wire  balloon  fly  traps  to  capture  the  flies  as  they  emerge<l. 
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It  was  not  long  before  experimental  results  were  obtained  but  these 
were  not  of  the  nature  which  I  had  planned  to  secure.  In  spite  of  the 
fact  that  the  lower'edges  of  the  wooden  covers  had  been  sunk  in  trenches 
and  the  soil  piled  round,  it  was  found  that  some  of  the  larv»  tunnelled 
beneath  the  cases  and  pupated  in  the  soil  piled  outside  the  case  with 
the  result  that  flies  began  to  emerge  outside  where  provision  had  to 
be  made  for  them.  In  this  way  a  few  hundred  flies  escaped  from 
each  of  the  first  two  or  three  experiments,  but  not  sufficient,  I  think,  to 
materially  affect  the  general  results.  Accommodation  was  immed- 
iately provided  for  the  reception  of  these  wanderers  by  covering  the 
piled  up  soil  round  the  outside  of  the  wooden  case  with  cheese  cloth, 
as  shown  on  plate  9  and  the  exit  at  the  front  led  into  a  wire 
balloon  fly-trap.  After  this  no  further  trouble  was  experienced,  but 
the  circumstance  threw  additional  light  on  the  pupating  habits  of  the 
larvffi  to  which  I  shall  refer  later  (  see  Pupation). 

The  emerging  flies  were  caught  in  the  wire  traps  and  were  counted 
once  or  twice  daily  as  circumstances  demanded.  Heat  was  used  as 
the  means  of  killing  them.  I  wish  to  acknowledge  my  indebtedness 
to  my  assistants  Mr.  Germain  Beaulieu,  and  Mr.  Sydney  N.  Lord  who 
carried  out  the  work  of  counting  the  individual  flies. 

Experiments 

Six  series  of  experiments,  Nos.  11  (1)  to  11  (6)  were  carried  out 
and  the  following  is  a  summary  of  the  series : 

Exp.  No,  11  (1),  Untreated,  Manure  piled  August  5th.  Covered 
August  8th  on  which  date  second  stage  larv»  were  found  very  num- 
erous immediately  beneath  the  surface. 

fixp.  No,  11  (2).  Iron  sulphate  treatment.  Manure  piled  August 
5th.  Pile  sprayed  with  iron  sulphate  (2  pounds  in  1  gallon  of  water) 
on  August  8th,  on  which  date  many  second  stage  and  a  few  third  stage^ 
larva;  were  found  in  surface  layer.  Four  gallons  were  applied  to  the 
top  and  sides  of  heap  with  a  hand  spray  pump  using  a  coarse  nozzle. 
The  vertical  sides  of  the  heap  made  it  more  difficult  to  thoroughly 
drench  the  manure  on  the  sides.     Pile  covered  August  9. 

Exp.  Xo.  11  {^3).  Chloride  of  lime;  aurface  treatment.  Manure 
piled  August  8th.  After  i)iling,  3  pounds  of  chloride  of  lin:e  were 
sprinkled  over  the  top  and  sides  of  the  heap,  the  sprinkling  of  the 
vortical  sides  was  difficult  and  not  entirely  satisfactory.  On  August 
9th  living  third  stage  larv'ie  were  found  within  an  inch  of  the  surface 

«  As  thr  niaiuirr  in  rach  rase*  lay  in  tho  stable  for  two  or  throo  days  bofon*  b<Mng 
hauhnl  out  and  pih*<i  in  the  wirt»  enclosures  a  certain  number  of  <»ggs  wen*  (lei)osit<Nl 
iM'fore  hauling,  in  spite  of  the  stable  being  scn»eneil.  But  this  fact  would  not  vitiate 
the  results  of  the.s<'  exiH'riments. 
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ttnd  hwivy  ram  which  i^houkl  have*  carried  the  chloride*  of  liirip  in 
tion  through  the*  upper  layers,     (^overeil  pile  same  day,  AuKUflt  ti. 

Ejtp,  No.  li  (4K  Zeitdcitm  trmtmenl*  Manure  pUeii  AtigU^ 
8th.  Augufit  IHh  lar\'ip  in  third  ntaf^e  were  found  ver>'  nuiuenius 
iminediately  below  the  surface  of  pile,  Sprnyeil  with  aMnioleuni  (3 
ounee8  to  1  gallon  of  water)  8ame  date,  \mi\g  4  galioivi  nf  the  **oIution. 
Ll^n•a^  iinnieiliately  beneath  the  f<urfncc  were  kille<l  and  iibotil  2^) 
mUiuteft  after  spraying  larvsE  were  found  emerRing  on  to  the  lop  of  the 
inunure.  no  doubt  to  die.  An  hour  after  the  heap  had  ^  *  *  -  •  r  fl 
torrential  rain^  fell  and  as  a  result  the  dilution  of  the  im*  1 

prolwibly  be  affected.     Pile  covert^l  Augunt  10th. 


Fig.  31.    Co'Vf*ft«d  wid  unoovrn^l  autaure  pik-s  HM^i  m  t|ii»  rxprrimcnU 


Ejrp.   \o,   II     i/t}.      ihlortiir    *tj    iimr;      mtxffi    ^rt  ''  »♦ 

pilini  Augu^Ht  12tb.     A»  it  WH^*i  being  tliruwu  in  the  »  le 

of  Uma  was  lighUy  KCiitteretl  over  the  top  imd  cm  the  J«idr*,  4  J  pniitiddi 
of  Ibe  rt  '  '  d  on  the  cubic  yard  of  manure.     Thb^  manure 

had  laiii  m  1  to  3  days*     PUe  covered  August  15th. 

Srp.  i\».  1!   {ff}.    K^09en€   emulsion    treattneni.      Manure    piled 

August  12th.     On  August  1 5th  thW  ittatr    '  '        '  i  ♦  r  layr r«. 

^PUe  iiirawd  same  day,  Augus^t  I5th,  ^m  ii  1  in  ^ 

fitrrngth^  4)  galloni^  u«ed  for  the  whole  pile.     Tim  pile  rimtaiiiecl  a 

little  more  fitiaw  than  other  pQt*M.     Pile  eovereil  August  lAth. 
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Emergence  of  Flies 

The  following  table  summarizes  the  results  of  these  experiments 
which  have  been  arranged  in  order  according  to  the  number  of  flies 
emerging  from  ,the  various  piles. 

EXPERIMENTS  WITH  LARVICIDES 


Trattment 

Number  of  FfiesEmented 

Total 

TopC»ge« 

Bottom 

Control.  Untr«t«d 

Zeooieum 

8.729 
229 

5.546 
857 
901 
832 

4.603 
7.811 
2.304 
5.086 
3.726 
2.649 

13.332 
8.040 
7.850 
5.943 
4.627 
3.481 

11(1) 
11  (4) 

Iron  Sulphate 

11  (2) 

Chloride  of  Lime  (muimet) 
Chloride  of  LiiD«  (mixed). 
Keroeene  Emulsiao 

11(3) 
11(5) 
11(6) 

17.094 

!              26.179 

43.273 

From  the  foregoing  experiments  kerosene  emulsion  appeared  to  be 
the  most  effective  insecticide.  I  am  inclined  to  believe,  however, 
that  the  greater  proportion  of  straw  in  this  experiment,  Xo.  11  (6), 
affected  the  results,  and  I  should  be  inclined  to  prefer  the  chloride  of 
lime  treatm<?nt  pending  further  results,  especially  as  kerosene  emulsion 
is  considered,  I  believe,  by  chemists  to  affect  the  manurial  values  of 
the  stable  refuse. 

These  preliminary  results,  however,  are  not  given  for  the  purpose 
of  drawing  conclusions  as  to  the  best  insecticide,  but  rather  to  indicate 
a  method  whereby  such  results  may  be  obtained. 

Pupation 

Among  the  miscellaneous  observations  made  during  the  past  season's 
work,  the  following  may  be  mentioned:  It  was  found  that  the 
mature  larva*  generally  left  the  manure  heap  to  pupate  and  buried 
themselves  in  the  sand  some  distance  away  from  the  heap.  That 
the  majority  of  the  larva;  travelled  some  distance  before  pupating  is 
demonstrated  in  the  following  table  in  which  it  is  seen  that  in  the 
aggregate  a  greater  number  of  flies  were  captured  in  the  bottom  cages, 
that  is,  the  cages  attached  to  the  cheese  cloth  outside  the  wooden 
covers,  in  which  cages  the  flies  emerging  from  pupa?  outside  the  wooden 
covers  were  captured. 

In  the  cages  on  the  top  of  the  wooden  covers,  referred  to  as  the  top 
cages,  the  flies  emerging  from  pupa*  within  the  sides  of  the  wooden 
covers  were  captured  and  these  were  less  in  numy)er  than  the  flies 
emerging  from  ])ui)ie  outside  the  wooden  covers. 

Larvte  were  found  pupating  at  a  distance  of  two  feet  from  the  manure 
pile  and  at  a  depth  of  nine  inches. 
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Temperatures  of  Manure  and  Their  Significance 

In  the  eourso  of  these  experiments  some  sig^nificant  ohservations  were 
made  on  the  temperature  of  the  manure  piles.  The  heating  of  the 
freshly  piled  manure  is  a  matter  of  common  knowledge  and  observa- 
tion, but  I  have  not  seen  any  reference  to  its  relation  to  the  breeding 
of  house-flies  beyond  the  general  statement  that  the  higher  tempera- 
ture accelerated  the  development  which  my  own  experiments  carried 
out  some  years  ago  under  controlled  incubator  conditions  demon- 
strated. Newstead  found  that  at  100^  F.  the  larva  were  uncom- 
fortal)le  and  left  the  manure.  In  incubator  experiments  I  found  that 
a  temperature  of  104**  F.  was  too  great  for  the  larvse  and  anything 
al>ove  that  roasted  them  alive. 

If  we  examine  the  temperature  of  a  pile  of  manure  taken  at  a  time 
when  it  is  fresh,  attractive  to  flies  and  inhabite<l  by  larvae,  the  results 
arc  somewhat  surprising  and  significant.  The  following  are  the 
temperatures  which  were  taken  in  connection  with  two  of  the  experi- 
ments: 

Expmt.  No 11  (1).  11  (4).  11  (5). 

Dat4* Augunt  K.  AuguBt  9.  August  15. 

Length  of  time  manure  cx|m»m*«1 3  tlay8.  2  days.  2  dayH. 

AtinoMphcrir  ronditionM Sunny,  rool  Opprmive,  Oppmsivr. 

wind.  alternately  sunny  alter- 
mmny.  nately. 

AirtoiniM^nitim- m'^V.  78' K.  KKJ*  F. 

Tonip.  on  siirfaro  of  nmnun* l>7*'  F.  ST**  F.  — 

Ti'iiip.  1  in.  Im'Iow  mirfaff*    .  .  1()C*  F.  — 

Ti'Mip.  1  iu.  Im'Iow  mirfaiH'.  .  \'A\°  V.  145**  F.  — 

TiiMp.  li  in.  Im'Iow  HurfjiTf*.  .  .    .  .  .    ir>8'  F.  -  — 

'IVnip.  10  in   Im'Iow  Hurfiu**-.  .  .    WA'*  F.  —  mf  F. 

From  the  above  teinp<»rature  records  it  will  be  seen  that  at  no 
gn'at  <lepth  fronf  the  surface  of  tlie  manun*  piles  the  heat  was  too 
great  to  prrniit  tin*  exist <'nre  of  the  larva*,  and  this  fart  was  supiKtrteci 
by  obsrrv.it inn.  Oil  the  top  of  the  pile  the  larva*  were  only  living  in 
the  surfare  layer,  thrit  is,  the  habitat  was  fnrip}nnil  and  the  excessive 
intern.nl  lir.it  dur  to  feniientation  Imtoh  r>  prartieally  a  lar^•icide. 

It  jo  (vjiirnt  that  in  a  wrll-p:irk<M|  manure  lira]).  I  am  n4>t  .^peaking 
4»f  small  or  IoomIv  pilrd  heaps,  that  only  thr  )  <>riphrral  regitm  is  in- 
fr-trd  by  tin-  htni-e-lly  larva*,  and  that  they  do  not.  a>  a  ruh*.  penetrate 
ileep  into  \\\r  ctntral  rr^ion^.  In  loo-rly  pil«*d  h«'a|»>  it  would  be  |h>s- 
sibh*  f«»r  thrni  to  j-riM'tratr  inon*  deeply.  Tlu*  <MHi|in^  of  the  whole 
hea|»  initht  <M»n«eival»ly  |«Tniit  the  de^'jirr  p«'netratitin  of  >ubse<|uent 
broinU.  Iiiit  anain-l  thi-  ^^liould  be  >rt  the  fart  that  the  outMde  n*gion 
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of  the  heap  has  by  this  time  become  less  attractive  to  the  flies  owing 
to  exposure  and  the  fact  that  larv^ae  have  already  worked  over  it. 

Reference  was  made  earlier  in  the  paper,  in  discussing  the  relative 
merits  of  comits  of  larvae  or  of  flies  emerging  as  standards  of  compari- 
son in  judging  insecticide  values,  to  the  difficulty  of  obtaining  a  fair 
sample  of  a  manure  heap.  This  fact  is  emphasized  by  the  foregoing 
observations.  Further,  calculations  have  been  made  of  the  number 
of  flies  which  might  be  produced  from  larva?  in  a  manure  pile  of  a 
given  size  based  upon  estimates  of  the  number  of  larva;  occurring  in  a 
pound  of  manure.  Such  estinuxtes  are  obviously  far  from  accurate, 
and  while  it  may  be  a  good  policy  to  impress  the  lay  mind  with  poten- 
tial dangers  ^  a  heap  of  stable  refuse,  we  should  not  do  so  at  the 
expense  of  veracity.  I  am  ashamed  to  admit  that  our  knowledge  of 
the  breeding  habits  of  the  house-fly  in  manure  piled  under  various 
conditions  is  by  no  means  as  complete  as  it  should  be  and  it  is  very 
desirable  that  other  workers  should  make  observations  on  such  habits 
as  the  conclusions  may  prove  of  no.  little  value  in  aiding  the  agri- 
culturalist in  the  problem  of  the  control  of  breeding  places.  If  the 
conclusicms  in  regard  to  the  peripheral  breeding  habits  of  the  fly  in 
well-piled  manure  are  correct,  the  advantage  of  storing  in  concrete 
and  wood(»n  chambers  receives  material  support. 


Mr.  L.  ().  Howard:  Experiments  have  been  carried  on  in  Wash- 
ington and  New  Orleans  of  a  similar  character  to  those  given  by 
Doctor  Hewitt  and  I  would  like  to  ask  Mr.  W.  D.  Hunter  if  he  will 
explain  what  has  been  done  in  this  direction. 

Mr.  AV.  D.  HrxTFUi:  This  year  Doctor  Howard  inaugurated  a 
series  of  hous(*-fly  experiments  in  Washington,  almost  parallel  with 
Doctor  Hewitt's.  They  grew  out  of  the  idea  that  Doctor  Howard  had 
had  for  s(»veral  years  that  the  whole  subject  of  the  treatment  of  the 
breeding  ]>la('es  of  the  house-fly  had  not  been  sufficiently  investigated. 
The  same  idea  Doctor  Hewitt  has  mentioned  occurred  to  Doctor 
Howard,  that  is,  the  necessity  for  basing  exi)eriments  upon  considera- 
tion of  the  etTect  of  applications  on  the  manure.  At  that  jvmcture 
Doctor  Howard  called  upon  the  Bureau  of  Chemistry,  and  cooperative 
experiments  were  l>egun,  the  Bureau  of  Entomolog>'  looking  after  the 
entomological  ])art  of  the  work,  and  the  Bureau  of  Chemistry  to  deter- 
mine the  eiTcM't  of  the  diff'erent  applications  upon  the  chemical  com- 
l)osition  of  the  manure,  and  a  bacteriologist  was  brought  in  at  the 
same  time  to  determine  the  activity  of  the  bacteria  of  the  manure. 
Without  knowing,  as  far  as  I  am  aware,  of  the  plans  that  Doctor  Hewitt 
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was  putting  into  operation  in  Canada,  we  devised  a  series  of  cageH 
ven*  similar  to  his.  Th(»re  was  a  <loul)le  wall  provided  to  prevent 
infestation  by  eggs  that  might  be  <leiM)site<l  on  the  outside  by  flies, 
that  would  be  attracted  by  the  odor  of  \\\v  manure.  The  eages  wen* 
8upport(^l  <m  four  legs  alxiut  0  inches  high.  Part  of  the  apparatus  was 
a  galvanized  iron  pan.  in  which  the  s<»epage  from  the  deix>sit  could  be 
collected  for  chemical  examination. 

Doctor  II(»witt  referreil  to  the  fact  that  in  most  of  the  experiments 
of  this  kind  that  have  l>een  pcTformed  only  one  of  the  two  imixirtant 
series  of  obs<»rvati<ms  had  lK»en  nuule.  In  some  cases  the  manure  has 
l)e<»n  (»xamined  to  d<»t ermine  the  effect  on  the  fly  larv».  In  such  eases 
the  determinaticm  of  the  numlN*r  of  flies  (^merging  was  overlooked,  and 
in  the  other  <'as<»  the  numl)er  of  flies  emerging  would  be  determined, 
and  the  effect  on  the  larv'iB  would  Im*  overhK)ked.  (  onse<juently,  in 
our  series  of  expcTiments  we  t^nik  Ixith  of  these  factors  into  cimsidera- 
tion.  On  one  side  of  these  cages  a  small  of^ening  was  pmvided. 
Through  that  oixMiing.  from  time  to  time,  after  the  manure  was  plaee<l 
in  the  cage,  small  samples  wen»  extracted.  A  portion  of  the  .samples 
was  used  by  the  chemist  to  <letermine  the  effect  of  the  application, 
and  at  the  same  time  the  exact  mortality  of  hous(»-flies  was  determinefl. 
These  ()bservati<ms  were  made  in  more  or  h»ss  extensive  si»ries.  so  that 
the  results  cmild  be  averaged,  and  at  least  an  approximately  true  index 
of  {\iv  situatitm  obtained.  Th<*  number  of  adult  flies  emerging  was 
watchc<l  in  practically  the  siinic  fashion  as  Doctor  Hewitt's  exjMTi- 
ments.  Win*  fly-traps  were  placed  «in  top,  and  Xhv  exart  numlnT  wa.s 
determined.  We.  thcn*fore.  had  two  nu^thcNls  of  checking  up  the  n»- 
sults;  fir^t,  the  actual  examination  of  the  larva*  in  the  manun^  to  deter- 
mine the  mortality,  and.  sctoikI.  the  a<*tual  emergence  «if  adults.  We 
\\iu\  tlir  same  difficulty  that  Doct(»r  Hewitt  encounUTcMl  in  obtaining 
a  uniform  infestati«»n.  \\v  found  no  vtTy  satisfactory  method  of 
obivating  that.  Wv  did  what  w(>  <ould  towards  obviating  it  l)y 
mixing  \hv  mati'rial  very  well.  ex|H»sing  it  first,  then  having  it  shovelh^I 
up.  >o  a•^  to  approximate  uniformity  <»f  infestation.  1  shoul<i  say  in 
this  ctmnectioii  al>o  that  liberal  all«»wance  wa>  made  f4»r  «*ontn>l  4*ag<»s, 
that  i>.  ever\  time  oin*  of  tlioe  >erie>  of  I'xperiiiK'nts  wtTi*  starlwl. 
tline  or  more  ( jme?.  were  uhmI.  in  which  the  iiianun'  wa>  not  tn^ated. 
In  thi»e  cag<*>  the  **aiiie  examiiiat ioii<  wer4'  made  a>  to  ileaths  and  flies 
emergiiiu.  In  that  way.  allowance  wa>  made  for  tht*  normal  mor- 
tality in  the  manure. 

We  had  planned  t<i  um*  all  of  the  ^ubstanco  that  had  In'en  rei'tmi- 
mended  f«>r  lly  contri»l.  an«l  any  other*^.  that  might  l»e  >u)rgeste<l  l»y 
the  eliiini^t.  Wi-  ii^i-d  sdt .  Inirax.  ««ipper  >ulphate.  inm  sulphate,  a 
numlMT  of  proprietary  substance**.  ereo*«ote,  et«-.     TIm*  serii*s  of  exj^eri- 
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ments  were  so  interesting^,  and  the  results  so  definite  that,  as  the  fly 
season  was  drawing  to  a  close,  Doctor  Howard  and  Doctor  Alsberg 
arranged  to  transfer  the  whole  work  to  the  City  of  New  Orleans,  where 
the  flies  would  be  active  for  perhaps  two  months  longer.  Certain 
series  of  experiments  were  repeated  in  the  hope  that  results  would 
become  so  definite  that  something  could  be  published  and  used  through- 
out the  country  at  the  l>eginning  of  the  next  fly  season.  Doctor  Cook, 
of  the  Bureau  of  Chemistry,  and  Mr.  Hutchinson,  my  associate,  have 
just  completed  that  second  series  of  experiments  in  New  Orleans. 
Mr.  Hutchinson  is  here  today.  In  a  very  short  time  we  expect  to 
place  the  results  on  record. 

In  connection  with  this  investigation  we  undertook  to  work  out 
some  of  the  points  in  the  life  history  of  the  fly,  on  which  our  infor- 
mation has  been  ver>'  meagre,  as  has  been  pointed  out  by  Doctor 
Hewitt  in  his  noteworthy  work  on  the  house-fly  and  Doctor  Howard 
in  his  recent  book.  One  of  these  points  particularly  was  the  duration 
of  the  period  between  the  emergence  of  the  adult  flies  and  their  attain- 
ing sexual  maturity,  that  is,  the  pre-oviposition  period.  I  think  all 
the  members  of  the  Association  are  familiar  with  the  basis  of  the  so- 
called  Hodge  plan  of  controlling  flies.  In  brief.  Doctor  Hodge's  plan 
is  to  ignore,  at  least  in  a  large  part,  the  breeding  of  flies  in  stable 
manure,  and  devote  the  attack  against  the  adults.  That  is  the  result 
of  some  experiments  performed  some  years  ago  by  Doctor  Hewitt. 
He  found  the  pre-oviposition  period  ran  as  high  as  ten  to  fifteen  days. 
During  that  time  there  was  no  danger  of  depositing  eggs,  but  the  adult 
flies  are  going  about  getting  food. 

We  were  ver\'  much  interested  in  getting  complete  data.  Mr. 
Hutchinson  would  take  a  numl)er  of  flies,  place  them  in  a  jar  with  some 
food  material  that  would  be  suitable,  and  would  leave  them  in  a  cer- 
tain cage  for  24  hours.  Then  they  would  be  taken  out  and  the  cage 
n^covcred,  and  observations  made  later  as  to  whether  any  eggs  had 
been  deposited  or  any  lar\'a*  could  be  found.  In  a  second  cage  the 
flies  remained  there  48  hours,  and  so  on  up  to  an  indefinite  number  of 
24-h()ur  ])eriods.  In  this  way  we  hoped  by  the  repetition  of  the  (experi- 
ments to  ()l)tain  absolutely  accurate  information  on  this  point.  The 
results  have  not  b(»en  assembled  completely  at  this  time,  but  the  indi- 
cations are  very  plainly  that  this  pre-oviposition  period  is  much  shorter 
than  the  preliminary-  exi)eriments  of  Doctor  Hewitt  had  indicated. 
That  emphasizes  the  importance  of  the  point  brought  out  by  Doctor 
Headlee— the  absolute  importance  of  directing  efforts  again.st  the  place 
where  they  might  be  breeding. 

Just  one  other  point.  Doctor  Headlee  and  Doctor  Hewitt  have  lK)th 
referred  to  the  limited  distribution  of  the  fly  larvse  in  the  piles  of 
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maniin\  1  n  connection  with  this  series  of  exixjriments  at  the  Arlington 
farm.  Mr.  Hutchinson  was  astonished  one  day  to  find  that  a  large  nuni* 
ber  of  his  larva*  were  escaping.  He  beji;an  to  investigate  the  matter. 
By  examining  many  piU's  of  manure  near  \Vashingt<m  he  foun<l  a 
concentration  of  larva?  and  pupa*  in  the  peripheral  ring  near  the  outer 
surface.  Immediately  he  considered  the  factors  of  moisture  and 
tempcratur(>,  that  might  be  instnimental  in  bringing  about  chin 
condition.  The*  result  of  the  observations  of  Mr.  Hutchinson  led  him 
to  the  iH'lief  that  moisture  is  more  imix)rtant  than  temperature.  In 
fact,  he  has  performed  a  series  of  experiments,  in  which  he  has  n»gu- 
lated  ])ra<tically  the  location  of  the  pupa*  by  the  administration  of 
water.  This  led  to  one*  point,  that  may  Ik.*  of  great  im|)ortance.  He 
has  found  that,  where  the  manure  piles  are  completely  saturated  with 
water,  the  larva*  will  make  their  way  outsule.  The  instinct  of  the 
larva'  is  to  obtain  a  location  where  there  is  an  optimum  of  conditions 
an<l  where  the  adults  can  make  their  exit.  A  practical  application  in 
a  stable  would  be  to  throw  the  manure  ujwn  a  frame  work  and  keep 
it  saturated  with  water.  By  that  system  the  exiwriments  show  the 
larvie  will  all  fall  through  the  l>ottom  to  the  floor.  In  the  case  of  a 
cement  floor,  it  wouhl  l>e  jwssible  to  flush  them  into  the  drain,  or 
disiK)M>  of  them  some  other  way.  On  a  farm  the  manure  might  Ik? 
))laced  on  a  platform  and  the  lar\»  forced  by  the  application  of  water 
to  make  their  way  out  to  be  eaten  by  the  chickens. 

1  woulil  like  to  congratulate  Doctor  Hewitt  on  this  v<*ry  im|K)rtant 
work  that  he  has  dom*.  1  think  that  all  the  members  of  the  A.'^sociat ion 
think  tlijit  tJM'  high  >tandard,  that  he  set.  when  he  wr(»te  the  l>ook  on 
the  hi»u>r-lly.  lias  been  main1aine<l  by  the  scries  of  practical  exi>«»ri- 
ment*'.  wiiifh  he  lias  described  this  morning. 

Mil.  ('.  (HUdMiN  IIkwitt:  A  number  of  years  ago  when  I  carried 
on  houM-ti\  work.  I  wa*«  able  t»»  di*vote  all  my  time  to  it.  Now  it  is 
IK)s>ibI«  f.»r  uir  to  carry  it  »»n  only  durin'/.  spare  time.  1  would  urge 
|)<Mti»r  lb  u:ird  :uid  hi^  a-^Mwiates  to  rinitjnue  to  carry  on  these  ex|M»ri- 
nieiit-*  ;i-  tiny  an-  ver>  iiuporiaiit.  Willi  reiiani  to  the  pre-ovifMisition 
perioil.  I  lit-  -ifiL^r  M-rii-^  of  experiment^  wliieli  I  carritMl  on  in  Man- 
clir-ter.  l!iii:l:ifi<l.  viwr  but  fiw  re>ult^  and  were  not  inteniled  to  d«> 
nion-  tli.'in  ti»  *i\\r  uiihtmI  inl"<»riuation.  Tlie  mean  teiniwrature  in 
Manrhi -T»  r.  Knulaini.  i-  niurii  1.-n>  than  in  thi<  eiiuntry.  ei»nse<iuently 
tin-  pP-<'\  ipn^itiitn  jMrioil  tlnrr  would  be  lont!fr. 

In  t»ii  ♦  AiM-riinriit^  whieh  I  inentii»n«'d  in  my  jiap«T  I  l*t»uni|  that  flies 
wen-  iin«  ri;ini:  on  thf  Miit«»it|«-  n{  the  woimIiu  eaii«-i  before  tin*  cheesi»- 
r\n\\i  li..T]i.in  \\:i-  attaiij*'!.  Dnrinu  the  hot  «lay>  th«-  newly  emerge^l 
fli«-^  tf:i\\!«'d  np  «»n  th«-  mit^iilr  of  the  raue^  ;ind  the  male**  copulated 
ujih  th«    !«fM:ilr-  im!iirdi:iti!\ .       This  >hi»w>  that   the  f«-male  fly  may 
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become  fertilized  very  soon  after  emergence.  In  regard  to  the  sug- 
gestion made  hy  Mr.  Hunter  as  to  watering  manure  in  stables,  it  would 
appear  to  me  that  this  would  have  the  disadvantage  of  decreasing  the 
manurial  value.  We  must  be  very  careful  about  advising  farmers  to 
adopt  a  suggestion  of  this  kind,  for  such  a  process  would  result  in  the 
loss  by  leaching  of  the  soluble  plant  food  in  the  manure. 

Mr.  Z.  p.  Metcalf:  The  to^\^l  of  Asheville,  N.  C,  was  one  of  the 
first  to  take  up  active  work  against  the  house-fly  and  is  one  of  the  few 
towns  in  the  South  that  is  continuing  the  work.  The  Board  of  Health 
required  that  manure  be  placed  in  tight  receptacles  and  damped  very 
slightly.  While  Asheville  is  not  a  flyless  town,  it  is  ver\'  much  better 
in  this  respect  than  most  towns  of  its  size  in  the  South. 

President  P.  J.  Parrott:  We  will  now  listen  to  a  paper  by  Prof. 
S.  J.  Hunter,  entitled 

THE  SANDFLY  AND  PELLAGRA,  HI^ 

By  S.  J.  Hunter,  Univemity  of  Kansas,  Lawrence 
Summary  of  Progress 

The  work  of  obtaining  e\4dence  which  would  either  confirm  or  refute 
the  Sambon  theor\'  was  continued  this  year  under  a  special  fund 
furnished  by  the  Board  of  Educational  Administration.  The  resi)on- 
sibility  for  the  entomological  side  of  the  question  rests  with  the  author 
and  the  pathological  side  as  manifested  by  the  monkeys  subjected  to 
the  bite  of  the  sandfly  rests  with  Dean  Crumbine  of  the  Medical 
School. 

In  this  connection  it  may  properly  be  noted  here  that  since  the 
publication  of  the  last  pajwr  Harris  has  published  an  account  of  his 
results  in  i)roducing  pellagra  experimentally  in  monkeys.  Based 
upon  his  experiments,  then,  the  monkey  becomes  a  susceptible  animal. 

The  two  most  important  additions  to  our  studies  are  fixed  on  the 
biting  liabits  and  morphology  of  the  mouth  i)arts  of  SimuUuni  n'tattum. 

Heretofore,  we  experienced  little  difficulty  in  encouraging  the  sandfly 
to  l>ite  the  ])atient  but  no  extended  attention  had  been  given  to  the 
biting  hahits  in  nature. 

Last  August,  owing  to  the  limited  water  supply  in  the  principle 
>an(lily  inlial)ited  brooks,  this  part  of  the  study  was  transferred  to 
^Madison  River  in  southern  Montana  where  all  stages  of  the  Hy  were 
unusually  abundant.  Here  it  was  obser\''ed  that  the  fly  would  bite 
the  exposed  parts  and  was  more  active  on  cool  days  while  the  temiM}ra- 
ture  was  below  70°  F. 

'For  papers  I  and  II  sec  tliis  journal,  Vol.  V,  No.  1,  Feb.,  1912,  pp.  01-^^,  and 
Vol.  VI,  Xo.  1,  Teh.,  1913,  pp.  9«-101. 
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Of  sjMH'ial  importance  was  the  observation  made  by  four  members 
of  the  party  that  the  bite  of  tlie  fly  was  not  always  noticeable.  For 
example,  the  writer  sat  through  an  entire  evening  meal  in  the  tent 
with  the  sandfly  biting  on  the  face  near  the  bast*  of  the  nose.  He  wa« 
not  aware  of  its  presence  there  until  informed  at  the  close  of  the  meal 
by  his  companions  regarding  the  length  of  the  time  it  had  l)een  there. 
The  sfwt,  reddened  in  this  case,  and  was  al)out  the  sizc»  of  a  flax  8ee<l. 

It  seems  probable  also  that  it  succeecls  in  attaching  itself  to  the 
host  through  its  mouth-parts  l)ecaus<\  when  once  settled  down  to  feed- 
ing, it  sticks  to  the  host  and  is  not  readily  detached. 

Kiting  is  not  uniformly  painless  as  sometimes  the  insect  wouhi  be 
detected  l)y  its  first  contact. 

Regarding  the  morphologj',  Mr.  W.  T.  Emery,  who  has  l)een  my 
graduate  student  assistant  in  this  work,  has  a  pixpor  now  in  press  deal- 
ing with  that  phas<»  of  the  subject. 

A  secon<l  point  to  1h»  hert*  recorded  is  that  the  monkey,  which  we 
used  all  last  year  to  receive  ino<'ulations  from  tlu*  sandfly  and  which 
received  its  last  inoculation  on  DecemlHT  22,  1912,  as  recorded  in  my 
previous  paper,  late  in  XovemlnT  la.st  year  began  to  show  a  marked 
stomatitis  a<'compani<Ml  by  a  diarrluea.  She  lias  ctmtinucMl  to  Iom*  in 
weight  and  the  color  of  the  fa<*e  is  changing  from  the  n<irmal  to  a  pale 
a-shy  gray. 

This  is  simply  a  refM^rt  of  progress,  and  as  the  author  views  it,  does 
not  warrant  any  roii<lusioii  f<»r  or  against  th(»  Samlxm  theory. 


NOTES    ON    THE    BIOLOGY    OF    DIPLAZON    LAETATORIUS 

(FABR.) 

Hy  y.   n.  ( ;    Kn.i.v.  liuttH'i  ni  KttiitnuJnt/u.  t  mtfi  Slut*^  Ih  fmiittm  nt  of  AtfrirHlture 

Thi*  piiMi>lit'd  ^'arin^  of  hiphiznn  •  linssus)  laUilnrnis  from  Syrphus 
puparia  an*  f«*\v,  Wat /(burg  innitiim^  having  rfan'd  it  fn»in  Syrphun 
hnlttiitn.^  \\\  |sl^  bhiuuiuiin  «l.  |Mir«»tin>«Tt .  i.  .Mr.  ( i.  (*.  Davis  al.««o 
df>rrilMd  tlir  ^jM'i'i*'**  in  Trnn^ntrtntus  Atntrirnn  KntninnhHUVtil  Sitcirty, 
\'iil.  WIl.  I^si.  :tii«l  fiillnwiim  hi-i  dc<rrij)tii»ii.  Iir  >tatrs  tliat  it  is  cme 
of  tin-  iin»-t  rnininnn  aii«l  w  itlr-^pn  at!  >iMMir«»  in  l!urn|M'  and  .Vmerica. 
Mr.  Mii:ntll.  in  Th*  I'l^hntinhnji^t,  VdI.  XVH.  issj.  statt*^:  "On  »«i 
of  Junt-.  I  br»«l  thi^  Irhiit'iiini»n  fmm  a  S;/rfthu.-  larva.  obtaintMl  last 
OctolMf  in  On-tnn  <|uarry.  ffnling  uii  Afthis  jantltm.  Hy  i»nti  of 
( Jituliir  it  liail  r|iani:«d  tn  pupa  and  n-m.-iini'd  that  wavtill  alxive  date.*' 
It   is  timir^d  in  tin-  Atfrimltuntl  Jmirfinl  nf  Stmth  Afrim.  \'n\.  •),  No.  3, 
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Sept.,  1913,  with  a  legend  underneath,  stating  that  it  was  parasitic  on 
Syrphids,  no  mention  of  it  being  made  in  the  text. 

In  Kirchner's  catalog  of  Hymenoptera,  page  84,  is  recorded  a  note  by 
Herr  Tischkin  that  he  reared  Diplazon  icetaiorius  from  the  larvae  of 
Adimonia  rustica  (a  small  C'hrysomelid).  In  Ann.  Ent.  Soc.  France 
for  1877,  page  408,  Giraud  and  Laboun)ene  record  rearing  Diplazon 
{Bassus)  latatorius  from  Syrphus  halieaius. 

Dr.  F.  H.  Chittenden  notes  in  circular  43,  second  edition,  page  5: 
**The  efficiency  of  the  Syrphus  flies  is  greatly  impaired  by  the  presence 
of  a  Braconid  parasite  {Diplazon  laiaiorius)  which  is  sometimes  very 
prevalent,  almost  exterminating  its  host  in  many  fields.'*  Doctor 
Chittenden  told  the  writer  that  the  species  had  occurred  to  him  to  be 
one  of  the  ver>'  commonest  insects  and  had  thus  escaped  being  pub- 
lished by  him. 

This  species  was  reared  from  puparium  of  Allograpia  obliqua,  the 
larva*  of  which  were  collected  by  Prof.  F.  M.  Webster  at  CMymers 
Ind.,  May  17,  1886,  and  sent  to  Washington,  and  the  same  obser>'er 
also  reared  Diplazon  sycophanta  from  Syrphid  puparia  at  Battleground, 
Ind.,  in  1889.  It  has  Ixeen  reared  from  Syrphid  puparia  on  several 
occasions  during  recent  years  by  meml>er8  of  the  Bureau  of  Entomol- 
ogy, United  States  Department  of  Agriculture.  Mr.  V.  L.  Wilder- 
muth  n^ared  adults  from  puparia  at  Yuma,  Ariz.  In  a  note  on  this 
species  he  mentions  collecting  three  Syrphid  larvae,  on  April  23,  1912, 
feeding  on  Aphis  maidis.  They  pupated  April  24,  26  and  27,  from 
these  puparia  adult  Diplazon  latatoriuH  issued  on  May  7,  9  and  12. 
Mr.  H.  O.  Marsh  reared  adults  from  puparia  of  Syrphus  sp.  at 
Garden  ('trove,  Calif.,  from  Allograpia  fracta  and  Eupeodes  volucris  at 
Brownsville,  Tex.  Mr.  A.  Willis  reared  adults  from  puparia  of  Syrphus 
aruericanus  at  Ottawa,  Kan.,  and  the  writer  has  reared  adults  from 
puparia  of  Baccha  clavata,  Mesoyramma  polita  and  Syrphus  americanus 
at  Wellington,  Kan.  Messrs.  Marsh  and  Smyth  noted  adults 
swarming  al)()ut  cal>bage  heavily  infested  with  Aphis  brassiap  at 
Brownsvilh',  Tex. 

On  14tli  of  May.  1909.  the  writer,  to  his  great  surprise,  observed 
the  adult  female  of  Diplazon  latatorius  ovipositing  in  eggs  of  Baccha 
clanitd.  He  never  had  supiK)se(l  it  possible  that  an  Ichneumon  would 
lay  its  e^g  in  the  egg  of  another  insect,  and  especially  in  this  instance, 
for  the  adult  Diplazon  measures  8  mm.  in  length,  and  the  Syrphid  egg 
not  more  than  1  mm.  The  Diplazon  female  crawls  astride  the  Syrphid 
egg  and  thriists  her  ovipositor  in  the  egg  in  a  similar  manner  to  that 
of  Aphidius  testaceipes  which  is  figured  in  U.  S.  Dept.  Agri.,  Bu.  Ent. 
Bui.  110,  page  105.  However,  from  these  Syrphid  eggs,  young  Syr- 
phid larv'ffi  issued  and  grew  to  maturity,  feeding  on  Aphis  medicagiriis. 
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Th< \v  pupated  Juno  \)  to  14,  and,  aptin  to  tlu*  ohscn^er's  surprise 
adult  Diplazon  hitntoriutf  issue<l  June  24  to  July  1,  ro(iuirinK  almut 
thirty-five  days  for  development  from  eg^  to  adult. 

( )n  ]\ray  24.  1012,  the  writer  reare<l  .several  adult  Diplazon  laintoriHS 
of  lM»th  sex(»s  from  puparia  of  Sijrphus  (nmricanus.  Two  females 
from  this  lot  w(Te  ronfined  in  a  ea>i:e  with  a  Blaek  locust  twig  <m  which 
wen*  ten  Syri)hid  eKjijs  am<m^  a  lot  of  Aphis  nwdicaginiM.  They  souf^ht 
out  the  Syrphid  e>c>;s  at  onee  ami  oviposite<l  in  eaeli  of  them  and  in 
.some  of  them  th(»  seeond  time.  The  Syrphid  i%fis  hat<'hed  May  26, 
and  larvii'  he^an  fecMlinj?  on  aphids.  They  wen*  nearly  full  fi^rown  on 
Juiu'  12  when  it  be<'am(»  necessary  for  the  writer  to  Ih»  absent  from  the 
lalM)ratory.  On  returning;  June  XO,  then*  were  two  Mrsogramtna 
poliUi  and  six  Diplazon  laiatorinn  in  the  ea^e.  Mr.  Irving  Crawford, 
while  working  imder  tln'  direction  <»f  the  writer  at  Wellington.  Kan., 
reared  f(»ur  Diplazon  latatorins  from  puparia  of  Haccha  rlavata.  The 
liaccha  clnvaia  larv:e.  of  unknown  a;i;e,  were  eolleetiMl  (m  Si»i>temlMT  13, 
lin2:  s<'ven  of  them  pupated  on  Si'ptemher  lA:  two  adult  Haccha 
clavata  i>sued  on  September  25  ami  four  Diplazon  latatorins  is.^ued  on 
OetobtT  \).  These  data  in<lieate  tliat  Diplazon  latatarius  re(|uin^ 
about  ten  days  lonp:er  to  nuiture  than  its  host. 

Messrs.  \V.  1).  Ficree  and  T.  K.  Holloway  have  deserilM'd  a  similarly 
eomplieateil  life-history  «»f  Chthains  trxanus,  JoruN.vL  KroxoMIc 
KntomoL()<;v.  Vol.  .').  No.  (>:  stating  in  brief  that  Chlonus  de))osits 
her  en^  in  the  eKp;  of  the  host.  Imt  the  parasite  eimTj^es  n(»t  from  the 
<*KK  but  fnmi  the  larva  developt'd  therefrom. 

Me.>rv  T.  H.  Parks.  \V.  H.  MeConm-ll  and  K.  .\.  Virkery  of  this 
I^ureau  ol  s«'rv«d  tiiis  prruliar  liabit  of  Chtloims  ttsanus  in  the  summer 
and  fall  of  P.M2,  \\\v  former  rearing  the  siM-eies  throuijh  tw«»  generations 
in  Laphi/tjtmi  friofipt  nia.  viwh  «»f  which  required  but  twenty-one  days, 
the  lH)St>  in  tlii>  cas«'  dcvrlnpin^  in  twenty-four  dn>s. 

Mr.  I\Mrk<  and  the  writrr  reared  treat  numb«T>  of  thi>  •«amr  para^it*', 
from  larv:e  nf  l.ttxnfsfujt  simitnhs  in  tin-  vicinity  of  Welliiintiui.  Kan.. 
in  frill  nf  I'.MM.i.  iJuriiiK  a  -ivtrr  tnitbrcak  nf  the  lattrr  >)n'rir<  on  alfalfa. 
The  rA/ /<j//»;>  tlnn  >n  iMinj»|i  t«ly  i»vrn:iiiif  t  Im-  I.t'j'o-tnj*  that  by  winter 
this  p«>t  w:t-  IniMid  only  with  i:P*:it  ilitfii-uhy.  In  P.MO,  it  wa-*  nirely 
found   and   in    I'M  I.    *I2   and   '\'.\,  it    had   iH»t    y«t    Ihm-ouh'  alnnulant, 

wllicij   Wi     |ia\»    attlibutrd   to  thi-  ctlVrt    of  Unhnttis. 

Mr--r-  If.  M.  Uu--ill  and  I'.  A.  .lolm-ton  .bnUNM.  l!iiiNn\lH' 
Ms  ni\!«.i..H.\ .  \..l  ."i.  Nu.  (i  r»latr  a  ]'arall«'l  'a-*-  in  thr  iitr-hi-^lttry  of 
Tttinf  I*  .-  »/-/.»/, »»./-.  (ii\ifi  in  I'litt.  thr  Hlult  'I  tlni-tirhn>  I'rmalt* 
<»vi|H.-i]-  III  til  I  Li;  "t  it-  liM-].  liir  adult-  1--Minu  tn»ni  tin*  nuiture 
l.'ir'.  a*  I  >...?.. I  \I:ir  lial  ..!.-4i\id  tlii-  --arnf  pLi  rioimuon  in  /*«i/i/- 
tjt.'t  I     "    '    ..' w     III  1  i.-iijii    w  It  ii  t  In- ai|d»d  pl.»  liominiin  of  /'.i/i/t  f^f/»;  ynfu/. 
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The  wTiter  observed  Polygnotus  hiemalis  ovipositing  in  eggs  of  Maye- 
tiola  destructor,  and  reared  adults  of  this  parasite  from  the  Mayetiola 
destructor  puparium  in  the  spring  of  1908.  Mr.  Reeves  of  this  Bureau 
is  now  engaged  in  a  more  exhaustive  study  of  Polygnotus  hiemalis. 

It  should  also  be  stated  in  this  connection  that  this  same  method 
of  oviposition  in  the  egg  and  the  subsequent  emergence  of  the  adult 
parasite  from  the  host  larva  occurs  in  Ageniaspis  and  Litomastix,  with 
the  added  phenomenon  of  Polyembryony,  as  shown  by  Marchal  and  by 
Silvestri. 

Thus  there  are  now  four  families  of  Ilymenopteray  in  which  certain 
forms  have  this  method  of  parasitism;  Diplozon  Iwtatorius  representing 
the  Ichneumonidce;  Polygnotus  hiemalis  and  Polygnotus  rninutus  repre- 
senting the  Proctotrypida:;  Chelonus  texanus  representing  the  Braconidw, 
and  Tetrastichus  asparagi,  Ageniaspis  fuscicollis  and  Litomastix  {Copi- 
dosoma)  tmncatellus  representing  the  Chalcididce. 

The  writer  first  made  these  observations  in  spring  of  1909,  while 
working,  alone,  in  Wellington,  Kan.,  and  could  get  no  corroborative 
evidence,  other  than  the  reared  specimens.  The  matter  was  presented 
to  Dr.  L.  O.  Howard  for  publication  the  following  December,  but 
ow4ng  to  lack  of  corroboration,  it  did  not  at  that  time  appear  advis- 
able to  publish  the  data. 


Scientific  Notes 

The  Clover  Leaf  Weevil  {Hypera  punctata),  common  in  the  eastern  states, 
has  recently  become  abundant  in  a  section  of  the  Payette  Valley  in  southwestern 
Idaho.  A  field  of  red  clover  was  eaten  to  the  ground  and  surrounding  alfalfa  seriously 
injured  during  April  by  the  larvae  of  this  insect.  The  clover  and  some  of  the  alfalfa 
were  promptly  plowed  under  to  kill  the  larvae. 

The  infested  field  of  red  clover  is  situated  along  the  right  of  way  of  a  branch  line  of 
the  Oregon  Short  Line  railroad  which  was  constructed  three  years  ago.  Specimens 
of  the  insect  can  now  be  found  in  red  clover  and  alfalfa  fields  extending  for  a  distance 
of  twelve  miles  up  and  down  the  valley,  though  little  damage  has  yet  been  done 
except  in  two  or  three  places. 

There  is  no  evidence  of  the  presence  of  the  fungus,  Empusa  »phaeros}>ernm  Frcs, 
which  80  effectively  controls  outbreaks  of  this  insect  east  of  the  Mississippi  River, 
and  some  of  this  material,  secured  through  the  Section  of  Cereal  and  Forage  Crop 
Insects  of  the  Bureau  of  Entomology,  has  been  recently  introduced  into  the  Payette 
Valley  in  an  effort  to  establish  it  there.  * 

This  is  the  first  instance  of  the  occurrence  of  this  insect  in  injurious  numbers  in 
the  inter-mountain  countr>'  and  some  anxiety  is  felt  on  account  of  the  dry  climate 
being  unfavorable  to  the  rapid  spread  of  the  fungus  which  controls  the  p<st  in  the 
east. 

T.  H.  Parks. 

L'niversily  of  Idaho, 
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Economic  Entomology  Abroid.  It  is  intenwting  to  nolo  that  the  example  of 
th«»  <»ronomir  ontoinolofpstH  of  tho  Tnitwl  Statist*,  in  forming  an  Amociation  of  Eco- 
noiiiir  Kntoinologists,  m  boing  followed  by  other  count rien.  Dr.  K.  Esrherirh,  after 
his  visit  to  Anierirti  in  the  summer  of  1911.  read  a  |)aper  before  the  (Serman  Amo- 
eiati(»n  of  ZtMilogiHtH  on  **  Keonomie  Kntomolog\'  in  the  TnitcHi  Statea.'*  He  followed 
thiM  by  the  publication  of  his  book  with  the  same  title  in  1913,  and  in  the  summer  of 
1913.  after  pn^liminary  com*s|>ondenee,  the  first  m(M*ting  of  the  (lernuin  Association 
of  Keonnmir  Kntomologist.s  was  held  at  WUrzburg  under  the  presidency  of  Doctor 
E.Hrherirh.  His  adtln^ss  was  on  the  gi»neral  subject  of  economic  entomologj*.  Doc- 
tor Riibsjimeii  n'a<i  a  pa|M'r  on  the  enuiication  of  the  Phylloxera  in  Prussia.  Doctor 
Heymons,  of  HiTlin.  s|K)ke  conc<*rning  the  entomological  institutions  of  Italy  and  of 
th<*  work  a<*eomplishe<i  in  that  country  in  (*cf)nomic  entomol<jg>'.  Dr.  L.  Ileh,  of 
Hamburg,  di.sf'ussiil  cntomolofcical  ccmditions  in  Cicrmany.  I>octor  Aulnian  spoke 
of  ec<»noniir  mtomology  in  the  (iemian  rol(»nies.  Fostnith  Orth  tU»scrib«i  th«'  anti- 
Phylloxera  work  in  (iermany.  I>fM*tor  Holle  (»f  (ioritzia,  Austria,  gave  an  illustrateil 
liH'tun'  on  the  work  of  inserts  in  libnirif*s  and  ahsoretui  a  |ui|M'r  on  the  good  work  of 
Fnn*/Milhilii  tn  rhst  t  vvTsuH  AiihinufpiM  /H-ritttgoun  in  South  Austria.  Doctor  Zandler, 
of  Krl'mK<'n,  n>:id  an>|H)rt  on  apicultun*.  DtM'tor  Teichman,  (»f  Frankfort,  disctMMed 
IIm'  ts^Mse  fly.  I)i»ctor  SrhuJM  .  of  Ii4>rlin,  s|Mike  of  the  wild  silkwonns  of  South  Africa 
aiKl  their  pnirticiil  us".  DiM'tor  li(>nier  giive  the  bionomics  of  i^hyUoxrra  itrrvaMtUrix. 
Forsta.s.«M'ssor  Hienel  nad  a  pafwr  on  the  pn»t«H'tion  of  binls  and  of  the  service  of 
binls  in  t)i«'  fikslit  aK:iiiLHt  injurious  inserts.  Doctor  Pn*ll.  of  IHibingen,  presented  a 
pa|HT  f>n  Tachinid  flii^.  I>ortor  .lablonowski.  of  Budapest,  s|M>ke  of  Tayinoniola 
muttruiitsti  Hud  its  damage  to  wheat. 

Much  w:^^  s:iid  :ilMMit  the  kimmI  work  of  the  Ameri(*an  Aasociatitm  of  fr>onomic 
Kntomolofcist.s,  and  Dr.  L.  ().  llowanl  was  eltH'twl  the  first  honorary-  membiT  of  the 
nf*wly  founil«'<i  :i.s.MMMatif»n. 

('onTciii|Hir:iiii'ou.*<Iy,  an  .Vs.*4oriation  of  Kronomic  KntomoIf»Kists  of  Russia  has 
bc<>n  fiMiiulcil.  atiii  it.N  first  nifN>tinK  was  held  at  KicfT  l:u»t  autumn.  This  was  the 
or^aiii/.atioii  rni'«-riii^.  atid  tin*  next  meeting  is  i'aUe«i  for  Ortf>ber.  VM  I.  als<i  in  Kii-fT. 
'Die  d<*f;tii^  ot'  the  nrKanizatioii  iim'tinK  and  of  th«>  otlieers  elert«-<i  have  not  yet  lN*<*n 

rtMMMVt'ii. 

The  Canadian  Entomological  Service.      Thirty  yi-ars  aico.  in  1HS4  t  Is*  Canadian 

<iiivrriiiiitnt  :ip|Miinr4il  a  dmniniori  <>ntotiitiloKi>t  to  advisi*  aKrifulturists  and  oth<TS 
n*u;iidiim  tin-  II  Hit  ml  n\  ihx'i't  pfsts  'I'wo  yi'ars  later,  on  tin*  establishment  of  the 
K\|NTiiii«-riT.il  I'ariii-  >y>friii.  Dr.  .lami-s  l'"l»'trh«T.  who  orrupitil  the  |Mi.sition.  wiw 
nttarhiii  til  I  In-  iH-w  braiH'li  of  lh«>  Drpartiiirnt  of  Agricultup'  in  the  joint  ca|»aeity  of 
t'iitiiiiiii|ii»:i>.T  and  botaiuM.  wliirh  |Mi^ition  h«'  4H*iMipiiil  with  f*«>nspicuous  succtiwi 
until  hi^  <it-:it|i  111  llM>s  Till'  ^nmtli  in  iifi(Mirlani*i*  of  th<*  stibjccts  niMTssitatiil  th«Mr 
>i  |i.ir:itiiiri  .iii<i  afi'opliiiKly  l)ivi>ioii«.  of  Kiitoiiiiiln^y  ainl  Hotany  wen*  rn»atf«l 
l)r  ('  <ii>idi>ii  Ibuitt  Uiti  :ippi>i!ir»-«|  ilniiiiniiiii  «-ritoiiiii|ii|ci<«t  in  1*HK)  aiiil  i^ntrusiiil 
with  tilt-  wiiik  lit  nrkzain/iiiu  tin*  iii-w  Divi^mii  of  Kntntiinlimy  nf  th«'  Kx|M*riniental 
Farm-  hrarn  h  nt  fli»-  I  )ipartiiiriit  nf  AKririiltun'  with  otiii-r-*  nini  lalMinitory  at  thf 
('I'li'iil  l.\|nriniiMia!  I  arm    Ottawa 

TIh  :im>  :i'  iKtil  III  li*i!i-latiiiii.  Ill  iiidiT  to  |HTMiit  ai'tiitii  tn  he  t;ikfn  to  pn*venf 
t||i  iiitrii<i>i' null  mill  <'aiiail:t  .-irnl  <«pM-aii  vMlhiii  tin-  fniintry  i»t  mtious  insert  fiesls 
ami  pi  III*  -li*'  .t-i  -  via"  I»-lM»fi^ili|f  Iiti  till'  pa-^auc  nf  tlif  1  h  itrurtiv*'  Ins«iM  and  Pesl 
Ai'T  Ml  r«l»»  till  -till  UP-ati-l  lii-«il  III'  MlVi  ^tiuat|ii|i«  Oh  t|ii-  lli>i-i-t  jM-Sts  a/Ti'CtinK 
ailfiiMl»Mi.  l'i|.-'?>  aihl  lithi-i  lii.iiK  li«  "  ot'  liuiiiaii  ai-tivify  ha*-  Ird  to  th<*  establish - 
liHiir  ■•:  tiflil-ir  n  k:Mfi  il  I  tliniatoiii  -  m  dilbnnl  parfo  nl  ( 'aiiada  \\it)i  tramttl  «'nt<>- 
iiiiiloL!ioi-  in  •litii'i    t.i  -»!|.|\   I'll  il  |»roli|i?i  * 
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• 

Owing  to  the  consequent  expansion  of  the  entomological  work  along  investigatory 
and  administrative  lines  and  the  fact  that  such  work  did  not  constitute  a  necessary 
part  of  the  work  of  the  Experimental  Farms  system  and  executively  was  virtually 
distinct,  the  Entomological  Service  has  now  been  separated  from  the  Experimental 
Farms  Branch  and  has  been  constituted  an  independent  Branch  of  the  Department 
of  Agriculture  under  the  direction  of  the  dominion  entomologist.  It  is  propo8e<i  to 
erect  a  building  to  provide  offices  and  laboratories  for  the  new  Entomological  Branch. 
Will  correspondents  kindly  note  that  all  official  communications  and  public^itions 
should  be  addressed  to  '*The  Dominion  Entomologist,  Department  of  Agriculture, 
Ottawa." 

This  reorganization,  which  will  also  include  the  establishment  of  a  national  collec- 
tion of  the  insects  of  Canada  in  the  Canadian  National  Museum  (the  Victoria  Memo- 
rial Museum)  at  Ottawa  under  the  care  of  the  dominion  entomologist,  marks  an 
iniix)rtant  step  in  Canadian  entomology.  It  will  result  in  a  still  greater  development 
of  the  study  of  Canadian  insects  along  scientific  and  practical  lines. 

An  Unusual  Occurrence  of  Walking-sticks.  During  the  past  summer  (1913) 
the  woods  in  the  vicinity  of  Peterson,  Iowa,  showed  walking  sticks, Diap/ierom^ra 
fetnoratGj  in  numbers  which  constituted  a  veritable  pest.  The  woods  are  principally 
oak,  with  smaller  numbers  of  elm,  ash,  aspen,  linden,  hickory  and  black  walnut  trees 
and  a  heavy  undergrowth  of  hazel.  On  the  30th  of  May  it  was  observed  that  the 
hazel  bushes  were  quite  covered  with  recently  hatched  walking-sticks,  varying  from 
three  or  four  millimetres  to  a  centimetre  in  length,  in  color  they  wen'  a  very  pale 
yellowLsh  green. 

By  the  first  of  August  they  had  begim  to  leave  the  timber  and  api)ear  in  the  orchanl 
and  anmnd  the  house.  In  the  orchanl  they  infested  particularly  one  tree  of  early 
apples,  devouring  nearly  all  the  leaves;  on  a  single  twig  six  inches  in  length  I  counted 
sixteen  chisten'd  together  and  they  were  equally  numerous  over  the  entire  tree. 

The  woods  had  l>eroine  forbidden  ground  to  us:  if  one  were  sufficiently  brave  to 
start  through  them,  the  walking-sticks  fell  to  the  ground  from  ever>'  tree  in  such 
nuinlx'rs  as  to  soun<l  like  hail.  Through  August  and  September  there  were  seldom 
fewer  than  fifty  on  our  screen  door  each  morning.  The  little  chickens  were  particu- 
hirly  enthusiastic  over  them  and  s^nm  learned  to  api)ear  when  we  swept  them  off 
the  (l<M)rs  in  the  morning.  In  spite  of  the  long  awkwanl  Ixxlies  and  clinging  legs  of 
the  iiis<»('ts,  they  were  soon  able  to  devour  them  quickly  juid  deftly. 

By  ini(U*v»pteiulH'r  the  timU^r  showed  .-^tn^tehes  a  couple  of  hundred  feet  broad 
and  half  a  mile  long  when*  the  tnn^s  had  In^en  completely  defoliated.  The  walking 
sticks  Ix'gan  to  rn)ss  the  n>ad  to  another  piece  of  timlK»r  in  which  there  had  been 
almost  none  of  the  insects  and  ever>'  pansing  carriage  or  motor  cnishe<l  them  by 
hundn'ds.  This  extremely  l<M'al  character  of  the  infestation  was  a  curious  feature. 
One  jMece  <if  timlxT  containing  alxmt  two  hundn'd  acn^s  was  almost  wholly  stripin-d, 
while  a  similar  pieie  acro>s  the  n>a<l  was  scan-ely  touched.  It  would  ap|x»ar  that  no 
walking-sticks  inatun'd  there,  and  the  sliglit  damage  done  was  by  migrants  from  the 
other  tinilxr.  7'here  was  an  ap[>arent  disparity  in  numbers  between  the  males  and 
the  females,  though  the  apparent  scarcity  of  females  may  be  due  to  their  greater 
sluggishness.  During  the  latter  part  of  the  season  the  females  appeared  in  slightly 
gn'ater  numbers. 

HoRTENSE  Butler. 

State  College,  N.  M. 
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This  issiK'  ronipletes  thr  imx'erdiiips  of  the  Athuita  niei'ting  except 
the  papers  read  by  titl(».  The  latter  will  appear  in  the  August  oumlier. 
Other  papers  will  he  puhlishe<l  as  rapidly  as  spare  limitations  permit. 

There  is  a  solidarity  among  editors,  doubtless  due  to  a  similarity 
in  thi^ir  i)roblems  and  perplexiti<»s,  and  w<»  find  mu<*h  of  truth  in  an 
editorial  indited  by  a  brother  in  Philadelphia  and  api)earing  in  the 
April  numlx^r  of  KntomoloCiIcal  Nkws.  We  eonimentl  the  paragraph 
to  the  attention  of  our  readers  and  take  this  op|M)rtunity  to  exprrns 
the  hope  that  future  eontributors  to  this  Joiunal  will  In^ar  in  mini! 
th<*  principles  firmly  but  gently  stat<Ml  by  t)ur  contemporary.  A  little 
regard  for  t lie  rights  an<l  privileges  t)f  others  helps  amazingly  in  avoiiling 
unneces>ary  f rict ion. 

The  :idvancf  in  medical  entomology  and  the  (*conomic  imiK>rtane<> 
of  th<-  I)i|)tcr:i  are  well  shown  in  this  issue.  The  article*,  on  the  hoUM« 
fly  and  it>  control  and  the  discus>ion  of  the  magnificent  work  again*»t 
moMpiitoo  in  New  .Iei>ey  are  not  only  timely  but  --hmihl  be  refi»rre<l 
to  l»y  every  eiitonjologi>t  \\  ho  wouhl  ke«*p  po>tcd  ah»nK  thesi*  lines. 
\Vc  an-  only  at  the  l»eginning  of  a  com|):irativrly  unknown  and  un- 
wt»rk«i|  firld  frauuht  with  great  pittcntialitit-^.  TInrc  i^  mufh  yet  to 
be  tloiH-  in  workiiii;  out  the  litV-l:i>tiiri«>  of  t-rononiic  -^pci'lt's  and 
partiriilarlx  in  Iraiiiiim  tlioM-  pra<tii'al  dctaiU  i'>-rnti:il  to  ethcient 
i'ontml.  Mmii  of  tl,i-  work  >hould  be  don.-  in  cIlm-  cooperation  with 
the  niediiMJ  iii\  r-tiiraior  in  onhr  to  >eciire  tli«-  be-t  re-^:lt•^  with  the 
lea-*t  lo--.  ot  efiort.  It  i-*  a  picaMiif  to  note  tli.it  two  iiiiport:int  wtirks 
on  iji-i  :i-» -« :irr\  iiii;  in-eet-  ha\«-  rereiitl\  iM-rn  puili^lieil.  Th«*s<'. 
to  In-  ri\i»  wril  «.liortl\.  ui\e  a  eoniprelien-i\  »■  u\t:\  *^i  tlnir  re>pectiv*' 
liiliU  ;inl  will  ]ii«.v»-  of  up  .tt  *if\iei-  to  tl.o-e  iiiuaut  d  in  similar  lines 
ft  u..:  i. 
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Current  Notes 

Conducted  by  the  Associate  Editor 


Dr.  Paul  S.  Welch,  instructor  in  entomologj',  Kansas  State  Agricultural  College, 
has  been  arivanced  in  rank  to  assistant  professor. 

Mr.  A.  C.  Morgan,  of  the  Bureau  of  Entomology,  returned  to  his  field  station  at 
Clarksville,  Tenn.,  on  March  25. 

Professor  O.  H.  Johannsen  has  been  promoted  to  a  full  professorship  in  ento- 
mology in  Cornell  University. 

Mr.  Joseph  S.  Obecny  has  been  appointed  field  assistant  in* entomology,  at  the 
Agricultural  Experiment  Station,  New  Brunswick;  N.  J.. 

U,  C  Loftin  of  the  Bureau  of  Entomology,  has  returned  to  New  Orleans  after  sev- 
eral months  spent  in  Brownsville,  Texas^  in  the  study  of  sugar  cane  insects. 

At  the  meeting  of  the  American  Philosophical  Society  at  Philadelphia,  April  25* 
Mr.  Alfred  Goldsborough  Mayer,  of  Washington,  D.  C,  was  elected  a  member. 

Professor  P.  J.  Parrott,  Entomologist  of  the  Experiment  Station,  Geneva,  N.  Y., 
has  just  commenced  work  again,  having  fully  recovered  from  a  serious  illness  of 
several  weeks. 

Dr.  W.  D.  Hunter,  of  the  Bureau  of  Entomology,  left  on  March  23,  for  a  short 
trip  of  inspection  of  the  Rocky  Mountain  spotted-fever  tick  work  in  the  Bitter  Root 
Valley  of  Montana. 

Mr.  W^.  B.  Wood,  of  the  Bureau  of  Entomology,  has  returned  to  Washington  after 
a  stay  of  several  weeks  in  California,  where  he  was  assisting  in  the  work  for  the  con- 
trol of  the  pear  thrips. 

Mr.  A.  H.  Jennings,  of  the  Bureau  of  Entomology,  will  resume  his  work  on  pellagra 
at  Spartanburg,  S.  C.,  in  connection  with  the  Thompson-McFadden  Pellagra  Com- 
mission, about  May  1. 

Mr.  William  H.  White,  B.S.,  Maryland  Agricultural  College,  has  been  appointed 
Scientific  Assistant,  Bureau  of  Entomology,  and  assigned  to  work  on  truck-crop 
insects  in  Mar>'land. 

Messrs.  O.  A.  Root  and  J.  E.  Hutson,  graduate  students  at  the  Massachusetts 
Agricultural  ColUge,  are  serving  temporarily  as  nursery  inspectors  for  the  State 
B<«uxl  of  Agriculture. 

Mr.  S.  Mok?hpt*iky  has  been  api>ointed  director  of  the  Pomological  Experiment 
Station,  which  has  Imvu  recently  established  in  the  town  of  Simferopol,  Crimea, 
Russia. 

Dr.  L.  O.  llowanl  has  been  electe<l  an  honorary  member  of  the  new  German 
Ai<sociation  of  Economic  Entomologists,  which  held  its  first  meeting  at  Madgeburg 
October,  1913. 
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Mr.  H.  H.  Ii>iiian  an<l  his  wife,  of  Montreal,  wo  an;  infomied,  were  passenfccn 
on  tho  ill-futcd  Emprvus  o]  Irvlmui  and  it  is  feared  that  they  were  among  the  lost. 

Mr.  M.  P.  Zap|M\  a  graduate  of  the  Conne<!ticut  Agrieidtiiral  College,  will  be 
einpI(»y(Hl  during  the  Hummer  an  awintant  in  the  entomological  department  of  the 
Agrieultund  Kx|XTiment  Station  at  New  Haven. 

Mr.  Thoniatf  II.  Jonet*,  Collaborator  of  the  Bureau  of  Kntoniolog}*,  Htationed  at 
Rio  Pie<iras.  Porto  Ui(*o.  ha^  lM*en  viniting  Washington  for  stufly  and  iieruaal  of  liter^ 
atun\  ami  the  identification  of  spc^cinienH. 

Mr.  L.  S.  McLaine,  who  has  charge*  of  the  brown-tail  moth  work  in  the  Province 
of  N(>w  Hrunswic'k,  Canada,  will  b<*  HtaticmtHl  at  the  Panu(ite  I»Hl>orator>%  Melm^e 
HigldandH,  Maw.,  for  the  next  four  monthn. 

Mr.  Don  Whehm,  a  grailuate  stuclent  of  the  Kannan  State  .Vgricultural  Collefce, 
hais  nM*<'ive<l  a  fellowship  in  the  (irailuate  School  of  Ohio  rniversity.  where  be  will 
c<mtinue  his  work  in  entomolog>'. 

The  allowiin(*<*  made  to  the  I)(»|>artment  of  Entomology,  Ohio  Agricultural  Ex- 
periment Station,  for  all  purpcweH,  sidariex  and  running  expenwH  from  February  16, 
1914,  to  Felmiary  15.  1915,  is  $11,(>:».U7. 

Mr.  Herman  H.  Hrehme  has  renigneil  a8  moM|uito  drainage  ins|N'<*tor,  Agricultural 
Ex|MTimcnt  Station.  New  lirunHwick,  N.  J.,  and  in  now  manager  of  the  New  Jemey 
Entomological  Comimny  of  Newark,  N.  J. 

M(*HHrs.  II.  (i.  Ingi^nton  and  II.  K.  Plank,  graduate***  of  the  Peimsylvanta  State 
(\ill«>gi'.  have  1n'4»ii  a|>|M>int<'<l  a.^  .scicntifir  aK^tihtants  in  tht*  Mun*au  i»f  Kntoniolug>'t 
their  ^aork  beginning  .Vpril  IS,  1914. 

Mr.  H.  H.  Coad.  t/  the  Hun'au  of  Knt<>moI(»g\',  left  WaniiinKton  (»n  .Vpril  1.  for 
Arixoiia.  when-  he  will  n^niain  during  the  M>aKin  to  xtuiU*  the  n^lationn  lM*tW(>«*n 
Thurinrui  iiiH-ct.«*  and  cottim  culture.     His  addre*««  will  Im»  Tu«*?*on.  Aria. 

Mr.  (V  ('.  Hamilton,  a  gr:i<luate  student  .-isHiHtant  of  the  Department  of  Knto- 
mology.  Kansju*  State  .Vgricultural  (%)ll4'ge.  h.'is  n'^'ivni  a  fellow .nhip  in  the  (tnuiu* 
ate  SehiMil  of  the  Iniversity  of  Illinoi}^,  where  he  will  t^mtinue  his  work  in  entomolii|r>'. 

Mr  Ralph  K-  Parker.  1912.  Mass«ichus«*ttp  .Vgricultural  College,  ami  a  gnuluate 
student  then'.  }i:i.'^  aen'pt«-<l  for  the  .•«ummer,  an  ap|Hiiiitnient  in  Montana  to  inveiiti- 
gate  i*ontlitioii>^  \\\  rniineetinn  v^\\\\  the  Iioum*  Hy  and  it>«  n'lation  tn  the  Mpn^ail  of  dirf- 
eiiw> 

Mr  (i.  N  Wiiliott.  of  thf  Pi»rfo  Hiran  Hitjinl  of  .Vgrirulture.  visitiii  Washington, 
D  (\Marr)i'J7.  He  wdl  ^|M'Ild  the  ^p^iIlg  months  in  Illinois  riilleetiiig  LnrhttoHttrnn 
par:i.-ites  fi.r  iiitr«Niuetion  into  Porto  Hiri»      He  will  •'iM-nd  tin-  oiininier  in  Eun>|ie 

<i|i  IfaVe 

Mi-«^rf<  Arthur  .1.  Vikerniaii  ami  Daniel  (i.  Tower  havi-  liiii-.liii|  tln-ir  H«»rk  for 
the  deKH-e  of  M:i.»t«r  of  .^fifnc<'  at  the  Mar^iehuM'tt.s  Agririilt lira!  College,  and  are 
no\%  enuuKf**!  in  in^|>ei-ting  nur^'ry  .'•tfN'k  for  the  State  liojiril  tif  AKtieulture.  with 
h«'i»dipiarter"»  at   Ho^^ton 
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Mr.  J.  L.  King,  who  has  been  completing  his  course  at  the  Ohio  State  Univer- 
sity, receives  his  Bachelor's  degree  in  June  and  will  resume  work  with  the  Ohio 
Station  in  late  June,  going  to  his  laboratory  at  Gypsum. 

Mr.  R.  H.  Hutchinson,  of  the  Bureau  of  Entomology,  left  on  March  22  for  New 
Orleans,  where  he  will  conduct  further  investigations  of  the  treatment  of  manure 
piles  in  the  control  of  the  house  fly,  in  cooperation  with  the  Bureaus  of  Chemistry 
and  Plant  Industry. 

Mr.  William  P.  Hayes,  a  graduate  of  the  Kansas  State  Agricultural  College,  has 
been  appointed  assistant  in  entomology  at  the  Kansas  Agricultural  Experiment 
Station,  and  is  now  stationed  in  the  southern  part  of  the  state  on  the  state  crop 
insect  investigations. 

Mr.  Fred  A.  Johnston,  entomological  assistant  in  the  Bureau  of  Entomology,  who 
has  been  in  Washington,  D.  C,  for  consultation  and  bibliographical  and  scientific 
work,  has  returned  to  Riverhead,  Long  Island,  where  he  is  engaged  in  investigation 
of  insects  affecting  potatoes,  cauliflower,  asparagus,  and  other  truck  crops. 

Mr.  E.  H.  Siegler,  of  the  Bureau  of  Entomology,  has  left  California,  where  he  was 
assisting  in  the  work  for  the  control  of  the  pear  thrips,  returning  to  the  station  at 
Benton  Harbor,  Mich.,  for  the  purpose  of  carrying  on  experiments  with  insecticides 
against  orchard  insects. 

Mr.  John  E.  Graf,  Scientific  Assistant,  Bureau  of  Entomology,  who  has  been  in 
Washington  during  portions  of  January,  February  and  Mareh  for  consultation  and 
study,  has  returned  to  his  permanent  quarters  at  Whit  tier,  Calif.,  to  resume  work 
on  the  sugar-beet  wireworm,  potato-tuber  moth  and  other  insects  affecting  vegetable 
and  truck  crops. 

Mr.  H.  O.  Marsh,  Scientific  Assistant,  Bureau  of  EIntomology,  after  an  absence 
of  a  few  months,  during  which  he  took  a  special  course  at  the  Kansas  Agricultural 
College,  Manhattan,  Kansas,  has  returned  to  his  headquarters  at  Rocky  Ford,  Colo., 
where  be  will  continue  investigations  on  insects  affecting  sugar  beets  and  truck 
crops. 

Mr.  R.  S.  Woglum,  of  the  Bureau  of  Entomology,  has  returned  to  Whittier,  Calif., 
to  continue  his  work  with  hydrocyanic-acid  gas  and  the  special  citrus  insects  of  that 
region.  Mr.  Arthur  D.  Borden,  a  graduate  of  Leland  Stanford  Junior  University, 
and  highly  recommended  by  Professor  Kellogg,  has  been  employed  and  assigned  to 
Mr.  Woglum  as  a  field  assistant. 

Mr.  J.  N.  Sunmiers,  who  has  been  conducting  parasite  investigations  at  the  Gypsy 
Moth  Laboratory  for  the  past  three  years,  will  sail  for  Europe  in  April  and  will 
make  observations  on  the  fluctuations  in  increase  of  the  gypsy  moth  in  German 
forests,  and  collect  and  ship  parasites  to  the  Gypsy  Moth  Laboratory  for  colonization 
in  this  country. 

Mr  Alfred  E.  Cameron,  Government  Scholar  of  the  Board  of  Agriculture,  England, 
has  recently  arrived  in  the  United  States  from  the  Department  of  Agricultural 
Elntomology  of  the  Victoria  University  of  Manchester.  Mr.  Cameron  is  to  spend 
the  summer  and  autumn  working  under  Dr.  T.  J.  Headlee  at  the  Entomological 
Department  of  the  New  Jersey  Agricultural  Experiment  Station,  New  Brunswick, 
N.  J. 
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A  laboratory  had  boon  (^^itablisbod  in  Winflicstcr,  Va..  by  the  Bureau  of  Entomol- 
oj^v,  for  roiuIurtinK  Htudii-s  in  th<»  Hft^history  and  nictho<l8  of  control  of  th<»  |M*arh 
tnt»  bi)n'r  and  orchard  plant-he**.  Mr.  K.  H.  Hlaki^h***  will  Im»  in  charge  of  the  work. 
assist <^ I  by  Mr.  H.  I{.  I, each.  Mr.  I^'ach  will  give  especial  attention  to  n^niedif-s  to 
\}o  employed  in  the  control  of  the  wtKiIly  apple  aphis. 

Mr.  S.  S.  C'rossnjan,  who  was  fonnerly  engage*!  as  an  assistant  on  the  citrus  fniil 
in.s<^t  investigations  in  Florida,  and  has  during  the  past  two  years  Ixrn  eniplo\'ed  in 
Porto  Hieo  invi^tigating  erononiic  inst'cts,  as  an  assistant  to  the  entomologist  of  the 
Board  of  Agrienltiin',  I'orto  Itieo,  hiis  bf^en  apiNHnt***!  as  seicntific  tissistant  of  the 
Bifh'au  of  Kntomolog\%  and  will  earr>'  on  invest igatioiLs  on  parasitt*s  at  the  (lyiwy 
Moth  I.aboratory. 

Ae<x)rding  to  the  ExfMTifmnt  Station  Record  at  the  University  of  Manehevfter* 
Kng..  "the  new  lalM>ratory  for  n^earch  work  in  agricultural  entomology'  was  o|K*nc<i 
Novemb<T  13.  11M3.  by  Sir  Sidney  Oliver,  permanent  secretary  of  the  Roanl  of 
AgricultuH'  and  FislHTit's.  A  lalniratory  room  fifty-eight  by  twenty-eight  feet  it 
available,  together  with  a  smaller  lalniratory,  an  exiMTimental  field  with  gre<*nhouM«, 
etc.  Dr.  A.  I).  Imms,  formerly  fon-st  entomologist  of  the  government  of  India, 
\\i\>  \hh*\\  apfxiinted  first  n'ader  in  agricultural  entomolog}'  and  will  contiuct  re- 
s<*arches  and  suf^'rvis*'  th<*  work  of  n»search  students." 

Mr.  James  W.  Chapman,  who  was  grant***!  a  Doctor's  <l«»gnM;  by  the  Biuuiey  In- 
stitution of  !!rtr\ard  I'nivt'rsity.  an*!  who  f*)r  the  piist  tw*)  years  has  b^-^^n  engaged 
as  ent*>m*>I<»gist  to  th*'  I'ark  D**partment  of  the  City  of  Boston,  has  \wvn  ap|M»int<Ni 
:is  Scientific  A.*«sistant  of  the  Bun*au  of  KntomoIog.v  and  will  tak*'  up  <'x|)enni«*ntal 
work  with  Mr.  H.  W.  (;iiL*i*'r  *)f  that  Bun^au  on  t!ie  "wilt"  disetis**  affecting  the  g.v|Hiy 
m*>th.  Mr  Cliapman  publi.sh*>«I  s*>me  time  ago  a  bull«*tin  on  the  leopan!  moth, 
Ztitz*rti  punun.  and  several  otiier  insret  enemi*>s  of  shad*?  tn-es. 

Arrnrdum  tn  Srn  nrt  irvixw  <»f  May  l.'i  Prof.  W.  (V  O'Kaii*'.  pn)fes.«M>r  of  **c*>n*)niic 
eiitoniolncy  at  tli<>  New  Hanipstiire  (\)ll<>ge.  and  Entomologist  of  the  Station.  htM 
Im-^mi  eliM-t.il  prnffs^nr  of  /iMilogy  and  entomology  at  th**  <  >lii*i  State  rnivorsity, 
(*oliinilMi>i.  *»liiM  fnun  winch  h«'  uradnateil  in  th«'  <'las.«4  of  VM)7.  Pr*ifi»8Sor  O'Kano 
wa.-i  ;ip|Muiitid  !n  111*.  jHiMimn  in  Nrw  Hampshin*  on  the  resignation  *)f  Pr*»f.  K.  I). 
Satidi-r- >n  in  PMo.  :ind  \\:i>  n-ci-ntly  appointe<l  deputy  <'ommi»<^ioner  of  agriculture, 
in  (*|i:irk:>-  n\  t!ir  i!>pMy  :ini|  br(»\\n-tad  mntli  wtirk  of  that  state. 

An  ♦■\haii*iiv<-  ri'|Mirt  nu  thi-  d«'<*triii*tion  «»f  tin-  immature  st;iKe.M  «if  th*'  li*»us»» 
Hy  Ml  -t;ibl«-  niririuu-  i*.  abmit  hi  be  publi«»ln'd  rhi«»  i"*  the  n-sult  «)f  *MM»i>iTative  w**rk 
with  th*-  MnriMii  nf  ( *ti<-ini»trv  and  Plant  Indu>trv  in  whi<'h  particular  atti'Ution  was 
paid  to  fhf  •tTtr!-.  Ill  \arniu-  appli<-atioii>  un  rh<-  f«TtiIi/ing  valin*  i>f  th<*  manun*. 
Thi-  r«|Mirt  will  Im-  |i<ilil|.<lit  i|  a-  a  r<intritMitii>n  from  ttie  Bun>au  of  Kfitoni<»loKy. 
I  f«»lii   A'      ■    /  •  "'       \".    .'.   li  i  "t  i  .»/   I\t.U'ninl,H/./ 

Mt;i  •  Vi-  !»t'»ru!ili:.iti«in  mi'  ?!»<■  ijiiirafiiint-  au.-tin-t  fiin'imi  ctiiioii  see«l  on  account 
•  ■f   f|,i    .:;i:;i:' r   >*i   nitii.iitj.tiitii   nt   f, .'.,'•>!   .;i.^^i/#i«//*j  ain]    nthiT  iM-^t-*.  it    lia.«»  IntMl 

tiHiipj  Jl.  I-    I  -p.  ill  ar Mit  i»i"  !■*  fj  iiiMir-.  t.i  thi*  rnuntry  in  bal<fi  ri»ttnn  lint  from 

|.-\jit  .?  I  \\.|.|.  iti\. -rii:a»i-.|  thi-  fiiatttriri  \»vv  Bflfonl  aiiil  lalJlliver.  Ma-^sa- 
ih:*-  *•-  I»  ■.\  -  Ji.iiii'l  th  »f  t}|.-  iMiniint  nf  -  i.|  Immulit  in  in  th*-  way  ilj-scrilM-t!  is 
-tu  i!I.  I<  1'  '.ii'  Ii\«-  pink  b"ll  \\*>\u\  \\:i>  di-riivm'tl  Th*- dafuii-r  fnun  thin  smirce 
1-  ■  !•  .i:  H'-Ji.  ■»■■  :  ii  '  »l  .'  .  Mri-i.|«r.ibl-  (pianiiti--  *»{  liiixptun  cnttnn  an*  shipiH'v!  to 
'!.•   -.■i'l.-'?:  »■!  M-  \\l.hh    in  Jii.iiiv  I  i-i-   an- at|i:i«'it>r  tn  inttmi  liflds.      «Fnim  \ftrA 

/..     .       \    .  /;,..;.  ..'■  l:,.'..n..,'.,.;, 

Mail.d  June  l.V  p.m.  ^  , 
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SOIL  FUMIGATION 

By  J.  A.  Hyslop,  Bureau  of  Entomology ^  U.  S.  Department  of  Agriculture 

Subterranean  insects  have  always  been  the  source  of  more  or  less 
embarrassment  to  the  entomologist  engaged  in  field  crop  insect  investi- 
gations. In  greenhouse  management  and  truck  crop  growing  verj' 
efficient  treatments  have  been  devised,  as  the  intensive  methods  in 
these  branches  of  agriculture  make  possible  and  profitable  methods 
that,  in  field  crop  farming,  are  prohibited  by  co.st  and  labor.  Among 
field  crop  pests,  forms  which  complete  their  life  cycles  within  one  j-ear 
and  which  transform  more  or  less  uniformly  and  contemporaneously, 
hav(»  been  quite  successfully  combated  by  cultural  methods.  These 
same  methods  are  also  being  generally  recommended  for  such  forms 
as  wircworins  [Klaterid  larvir)  and  white  grubs  i Lachnosterna  larva?) 
which  sjx'iid  more  than  one  season  in  the  soil  as  larv'ie.  These  methods, 
even  thoujrh  carried  out  most  thoroughly,  cannot,  from  the  nature  of 
the  life  histories  of  these  pests,  be  efficient  in  less  than  two  years  and 
in  the  case  of  forms  like  Melanotus  spp.  in  which  the  larval  stage  extends 
over  three  winters,  three  years  of  combative  culture  i^-ill  be  required 
to  rid  a  field  of  the  pest.  It  is  T^'ith  this  knowledge  that  such  recom- 
mendations are  made,  not  because  they  are  believed  to  be  efficient 
but  because  no  better  treatment  has,  as  yet,  been  brought  forward. 

In  the  following  paragraphs  will  be  outlined  a  radical  departure 
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from  the  K<'n<Tal  line*  of  reinediul  work  agaiiiBt  subterranean  insects. 
This  departure  is  soil  fumigation  ami.  inasmueh  as  we  have  onl}*  tried 
one  fumigaiit,  soil  fumigation  with  so<iium  eyanide. 

Three  phases  of  any  remedial  measure  always  confront  the  investi- 
gator; first,  will  the  remedy  in  question  he  effieient;  second,  will  it  be 
practicable  ami  safe;  and  third,  will  it  he  economical.  The  work  of 
the  past  season,  which  will  l)e  reviewed  in  detail  later  and  wiiich  was 
carried  on  under  the  Office  of  On'al  and  Forage  Oop  Insect  Investi- 
gations of  the  National  Bureau,  proved  the  first  of  these  phases  affinna- 
tively.  The  practicability  of  the  treatment  resolves  itst»lf  into  two 
(questions,  how  shall  we  apply  the  fumigant.  and  when  shall  we  apply 
it.  The  first  ({Uestion  is  being  investigat<»d  by  consultation  with  com- 
mercial chemists  and  manufacturers  of  farm  machinery.  The  sei^ond 
question  was  partly  S4>lv<*d  by  jxit  ami  fiehl  experiments  this  season. 
Four  iM)ssible  an<l  practicable  tim<*s  of  appli(*ation  pref<ent  themselv«*s; 
first,  with  the  fertilizer  at  the  timi»  of  seeding;  s(»coml,  <lrilling  in  with 
an  attachment  at  the  time  of  corn  cultivation;  third,  at  the  time  of 
fall  ploughing;  and  fourth,  at  the  time  of  spring  ploughing. 

The  great  danger  attached  to  the  us<»  of  cyanide  on  the  farm.  l>oth 
to  men  and  liv«»  stock,  is.  jHThaps,  the  mo.st  s<Tious  n(*gative  factor 
that  the  initial  work  has  fact^l  and  nuiy  ultimately  render  the  treat- 
ment inadvisiibh*. 

Another  >eri<)us  factor  in  det(Tmining  th«*  final  value  of  this  reiiu'tlial 
iiu-a-iiire  i^  its  ultimate  effect  ui)on  the  micrnbiota  of  the  soil.  Recent 
botanical  iuvotigations  have  ])rove<|  the  intenlepentleiuM*  of  <-ertain 
plants,  notably  the  Lnjuminttsn ,  aiicl  certain  bacteria.  Investigatt>rs 
have  also  fuumi  other  free  living  nitrifying  bacttria  in  the  soil  ami  now 
beliive  that  the  fertility  of  tin*  soil  is  largely  dependent  uinm  the 
activitirn  <if  !nirnMir^jaiii«iins.  If  the  cyanide  de**troys  tlM'>e  beneficiul 
and  iirrr«*vary  l»a«*teria.  reinoeiilation  will  be  necessary  after  tin*  cya- 
ni«le  treatment.  However,  that  this  absolute  soil  sterilization  would  be 
undesiral)lr.  j^  imt  a**  evident  as  it  might  seem  on  ra^^ual  <'onsideration. 
From  the  vtatfinent^  of  Hii*»'-e|  and  Hutrliinsnii  of  the  Hothamstead 
Kxperitiient  Station  l!nul:ind»  qii«»te<l  by  I'rof.  T.  H.  Wood  in  his 
j»nsiiirnti:il  aildn—  ImIoP'  the  Auri^-ultund  Srrtion  i»f  the  Hritish 
.\-«»«Mi:itioii  lor  tin-  \d\  anmiirnt  of  Si-irnei'  at  Miriiiinirhatn  this  year. 
tin-  ^f-i  allid  -MJl  to\irity.  lu-M  to  In-  r:iu«*td  by  toxjr  Hiilistances  pnn 
ijurtil  by  tli«-  frop-  tlitM.^«lv«-».  i-*  in  nality  not  a  *»oil  ttixicity  but  a 
Hojl  i!i.p«.vi  li'^hn:!  !it  Tin-  '•Mil  In  df)»lit«-i{  of  it^  nitrifying  bacteria 
by  ctitain  pn»!o/»i:i  wlijili  fri-d  u[M»n  tht-M-  baiti-ria.  TheNi-  undesir- 
ablr  pr«»!«»/o;i  woiiM  bi-  kiljid  a«-  Wfli  a*-  tlnir  |»n'\  and  n'inoculatiun 
WMiild  bi-  M.Mii  rljMii  •o'lipt  ii<»atid  by  llie  vitioroii^  tii\  ilnpn.ent  i»f  the 
newly  ititro'im  I  •!  I.a<l«iia  in  tin-  ab^-ner  of  iht  ir  d«'pn'iiator^. 
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Mr.  L.  D.  Larsen  of  the  Hawaiian  Sugar  Planters'  Experiment 
Station  has  found  that  protozoa  are  verj'  abundant  in  Hawaiian  soils 
and  that  soil  fumigation  with  carbon  bisulphid  acted  as  a  decided 
stimulus  to  crop  production. 

In  the  experiments  so  far  carried  on,  the  treatment  has  been  so  costly 
as  to  be  prohibitive  in  actual  farm  practice.  However,  this  is  not  to 
be  regarded  as  a  serious  factor,  for  cyanide  can  undoubtedly  be  pro- 
duced in  a  much  cheaper  form  than  that  used  in  the  trials,  and  smaller 
dosage  with  cheap  filler  will  very  probably  make  the  treatment  econom- 
ically available. 

The  laboratory  work  was  all  carried  on  at  the  United  States  Field 
Laboratory  located  at  Hagerstown,  Md.,  and  in  this  work  Mr.  C.  M. 
Packard  assisted  materially.  The  field  work  was  carried  on  at  Wolf- 
ville,  Md.,  near  Hagerstown,  and  at  Bridgeport,  N.  Y.,  near  Syracuse. 

The  laboratory  work  was  started  late  in  May  by  a  series  of  pot 
experiments  to  detennine  the  effect  of  the  fumigant  upon  the  crop 
to  be  treated.  Com  was  selected  as  the  crop  because  it  is  probably 
more  g<*nerally  and  seriously  damaged  by  subterranean  insects  than 
any  of  the  cereal  and  forage  crops.  The  cyanide  used  in  these  experi- 
ments was  not  the  c.  p.  sodium  cyanide  but  a  commercial  mixture 
containing  from  89  per  cent  to  40  per  cent  of  cyanogen,  the  equiva- 
lent of  98  per  cent  to  99  per  cent  potassium  cyanide.  The  mixture 
was  as  follows: 

Sodium  cyanide 74  per  cent  to  76  i)er  cent 

Alkaline  c  hi  (rides 16  per  cent  to  24  per  cent 

Inert  substances 2  per  cent  to    8  per  cent 

The  pots  used  in  all  the  laboratory'  work  were  unglazed  earthenware 
flower  pots  six  inches  in  diameter  and  six  inches  in  depth.  This  size 
pot  was  selected  because*  the  general  depth  of  ploughing  is  about  six 
inches  and  by  simply  determining  what  fractional  part  of  an  acre  was 
contained  in  the  exposed  surface  of  earth  in  a  pot,  the  dosage  coukl  be 
roughly  deterrnined  in  terms  of  pounds  per  acre.  The  earth  used  in 
these  (»xj)eriments  was  ordinary  corn  field  earth  from  a  neighboring 
farm  and  the  entire  batch  was  thoroughly  mixed  to  eliminate  as  far  as 
possible  all  variables  but  those  intentionally  introduced.  Three 
series  were  used,  (»ach  scTic^s  containing  twelve  pots  divided  into  four 
groups  of  three  pots  each.  In  the  first  series  (Division  A)  all  the  pots 
w(»re  see(le<l  and  treated  on  the  same  day,  May  29.  In  the  first  group 
of  thre(»  j)ots  in  this  s(»ri(*s  no  cyanide*  was  used  and  the  group  served 
as  a  check.  The  second  group  contained  one  scruple  of  cyanide  to  the 
pot.  roughly  3()0  pounds  to  the  acre;  the  third,  one  dram,  9()0  pounds 
to  the  acre:  and  the  fourth,  two  drams,  1700  pounds  to  the  acre.  In 
the  second  seri<*s  of  twelve  pots  (Di\'ision  B)  the  cyanide  dosage  and 
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i:L*"'k.  w«-r«r  a»:  in  ih'r  first  wri'-fe  but  no  s*-^J  wa-?  pljint^  on  the  date  of 
fc/jiJ  ir'-aTf/ii'Ut.  'I'h'-  tnratiJj'iJi  with  c yaiiide  iL  this  5«it*  wms  on 
May  2U.  On  Juii«r  10  one  jy^t  froiu  earh  of  the  four  groups  in  the  serieB 
wat  i^  «"ii  '1.  Oij  Jun*'  24  a  s'-c.-ond  j>'jt  from  each  irn»up  wai'  seeded  and 
on  'I'lly  h  x\n'  reriiaininie  j>ot  in  ea'*h  Kr«iup  wa**  s^^led.  The  third 
fceri<>  of  tw«-lve  j>'n.»!  'Division  (t  wa^  '-ntirely  •'••i-<l«-«l  on  May  29  l»ui 
no  'vanidi'  tn-alruent  wa>?  ma'le  at  the  tiiii«-  of  arf-e^iing.  The  firpt 
Kroup  of  tljn'<-  ]nAn  was  never  tn-at*-*!  with  eyaniile  ami.  as  in  series 
A  and  fi.  >-«Tved  ah  a  eheek.  The  heeond  trroup  wa*  treat «i  with  cya- 
iiid*-.  Jijjn-  10.  the  haiije  aniount-*  heirijf  usmhJ  as  in  the  other  series.  The 
third  iinmit  uah  hiruilarly  treated  on  June  24  and  th»'  fourth  group  was 
hifiiil.if Iv  tn  jit'd  on  July  H.  The  aeeornpanyiuK  taldes  are  self-explan- 
atory. 'I'll*-  exp<'rinieiits  y^how*-*!  eoneIu>iveIy  that  MNliuni  cyanide 
r:iiiii4it  hi'  placf-d  in  the  Miil  at  the  time  of  si-edin^  with  the  fertilizer 
and  ciiiiiiot  Ih'  phiced  in  the  soil  during  the  process  of  cultivation  sub- 
M-*|ii*ii!  to  j-«««linK.  These  experiments  also  show  that  so<lium  cya- 
nid«-  i-  drcnasinKly  ]MiiHi>nous  up  to  from  twenty-six  to  ft>rty  days  after 
apphf'.'ition.  ufUr  whiirh  no  appreciable  difTerenre  can  1>«*  found  lx*t  ween 
tnatf-d  pot>  and  untn-ated  cheeks.  thu>  setting  a  inarKin  of  danger 
in  '-t'ttlnnn,  after  tn-atment  with  this  furni^ant.  of  forty  days. 

A-  laboratory  results  are  always  ^ubject  to  diMTepaucii*s,  due  to 
neri-h-aiily  artificial  conditions,  two  field  exp<TinH*nts  were  conducted 
at  Uoifvill.-.  Mil.,  and  a  third  at  lUiiljjeport.  N.  Y.  The  two  field 
i'\]Hiiiiii'nt>.  at  Wolfviile.  Md..  w«Tr  rondrnted  during  the  month  of 
Jiin«*  111  oiH-  fi«ld  lyanidr,  at  tin*  ratr  of  about  'MH)  ]M>un<Is  |ht 
iH'M-.  \\:i-*  diillrd  into  thr  corn  hills  by  hand,  simulating,  as  near  as 
pt»-'«ibj«  .  ihr  dfptli  and  di>tanet>  from  tlir  plant>  that  it  wouhi  be  if 
diilhd  in  )•>  itiarliincry  when  cultivating  thr  eroj).  The  corn  in  this 
lirjil  \\:i<^  planted  on  May  \'*\  and  the  plant <^  wen-  about  ten  in<*h<'S  tall 
\\U*u  iMsili'd  on  Junr  ti.  Sixty->«vrn  hilU  wrrr  treate<l.  The  field 
Wii--  auiiin  M^itrd  on  .lum-  IS  and  on  that  datf  ivrry  treated  hill  was 
killed  nut.  the  plants  btim;  dried  up.  In  another  field  cyaniiie  was 
a)»plii  •!  :it  the  rate  nf  :ibiiMt  l.~iU  ptiund>  ]ur  aen-  in  the  sam<'  manner  as 
the  abo\e  :iii<l  wlieii  auain  examined  (»n  June  is  trav«>  the  same  ri*sults. 

rill-  held  e\pt  I  Hill  lit-*  at  Miiilkii'pnrt.  N  ^  ..  ri)Tiie  under  two  hcadiufCN 
t<*  .iti^wi  !  tlif  tii>t  and  thinl  {iha^i"*  ot  reimdial  Thea*«ures  as  outliniHl 
Ml  til.  if.ii-i  p;iiamaph  t»t"  tlii-  papt-r.  W  ire\\i»i?M>  Atjriotfs  mnncu*) 
weie  i:i  tL.  Ik  l.i<«  In  •  ntiriniiii<>  itiirnlM  r<..  in  »':i.-t  *>•>  numerous  that 
appii-  »M.»!:  \\;i^  n.;i.l.  !m  niii  iitli.i  i'mt  :!«»-.i*t :iiiit  < 'i»rn  was  so  badly 
mi»-i'«l  I'-.ii  ^t'li:!  til  jii^  u«  ii  ri-»ii«li.|  will.  :i:i  wi-ri  "planteil  in" 
a-  :i  ••-■.It  .'I  lis.-  d«!»t«  .i:i:  i.'ii«»  t.t  iI.ihi  m-. .?-  Tl-.i-  uMii-ral  practice 
i'ImI'  Vi"  ■  ii  t *  1^  !•  ui-'Tj.  wl.i.  !•  :iii  pi  !!!•  :;-.t:i\  ":  :»>  farm-*.  i>  to  ki*ep 
l:i':l    Ml    -.'  i    •.•!    !'■•.,     \..4!>   .!»    j,  :,^'    mji  :     ;•    -r    .*   ^'li.    |iri-lurinK  a  faif 
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quality  of  timothy  hay,  to  continue  the  sod  for  from  five  to  seven 
years.  The  conditions  are,  therefore,  ideal  for  experimentation  of 
the  nature  under  discussion.  The  farm  on  which  we  are  working  is 
level  and  remarkably  uniform  in  the  matters  of  ^oil  and  drainage,  the 
latter,  due  to  the  contour,  being  artificial  surface  drainage  by  the 
method  kno\ni  as  **land  ploughing,"  that  is,  leaviixg  a  dead  furrow 
every  fifteen  or  twenty  feet  which  drains  into  deep  permanent  ditches. 

The  wireworms  were  attacking  several  crops  other  than  corn,  among 
which  might  be  mentioned  potatoes,  beans,  carrots,  wheat  and  mush- 
rooms. Potatoes  were  riddled  by  these  insects,  as  many  as  ten  larvse 
being  found  in  a  single  tuber.  As  the  worms  were  concentrated  in 
the  potato  hills  these  were  the  first  to  be  treated  to  determine  the  first 
and  principal  phase  of  the  problem,  namely,  the  eflScicncy,  regardless 
of  all  other  factors,  of  the  remedy  in  question. 

On  October  1  cyanide  was  placed  in  fifteen  hills  by  hand  at  the  rate 
of  300  pounds  per  acre,  the  treated  hills  being  consecutive  in  the  row 
and  with  untreated  hills  on  either  side  of  the  treated  area.  On  October 
4  three  of  the  treated  hills  were  dug  out  and  examined.  The  larvae 
were  still  numerous  but  inactive.  They  were  in  a  very  abnormal 
attitude,  being  distended  and  straight,  presenting  a  rigid  corpse-like 
appearance.  Fifty  of  these  larvae  were  collected  and  placed  in  small 
tin  boxes  with  moist  sphagnum  moss  to  determine  whether  they  were 
actually  dead  or  merely  temporarily  overcome  by  the  cyanide.  In 
several  adjoining  untreated  hills  all  the  larvae  were  active  and  normally 
distended.  Fifty  of  these  larva*  from  untreated  hills  were  placed  in 
boxes  similar  to  the  treated  hill  specimens  as  a  check.  At  the  end  of 
three  days  the  two  groups  of  boxes  were  examined.  The  larvae  from 
treated  hills  wen^  all  dead  and  had  started  to  discolor  while  the  check 
specimens  were  alive  and  activ(».  On  October  9  the  remaining  treated 
hills  were  duj?  out,  no  living  insects  of  any  kind  were  to  be  found  in 
the  hills  al)()ve  the  depth  to  which  the  cyanide  had  been  introduced, 
/.  c,  six  inches.  Many  dead  larvae  were  still  to  be  found,  while  in  all 
th(»  remaining  hills  of  the  patch,  examined  when  the  crop  was  dug, 
living  active  larvae  were  still  feeding  on  the  tubers.  Thus  was  the 
first  phase*  of  the  remedy  conclusively  proved  in  the  affirmative.  So- 
dium i^yanitU'  trill  kill  wireworms  if  correctly  applied. 

The  second  exi)eriment  has  not  yet  been  concluded.  It  is  being 
carried  on  in  a  20-acre  field  which  has  been  in  sod  since  1910.  This 
field  immediately  adjoins  the  potato  field  in  which  the  al)Ove  experi- 
ments were  carried  on.  A  strip  containing  one  twentieth  of  an  acre, 
bounded  on  the  east  by  the  potato  field  l)efore  mentionetl,  on  the  west 
by  a  piece  of  fall  plough  sod  similar  to  itself  and  on  the  north  by  a 
continuation  of  the  same  ploughing,  has  been  treated  by  sowing,  by 
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tiiin'i  fifi'-Iy  rpjih^l  'i'i'iiurn  r-yanidf  at  the  rau-  of  500  pounds  per 
n/f'-.  T.'.«-  jii«r''-!"  wf-rr-  approximately  a-  large  a.-  a  jn-a.  ThL*  hes\->- 
'io-a«'-  wa-  apjilif-d  in  order  to  giv*-  «trikine  and  easily  reco^ixahte 
r*'-»jlT-.  Th*-  r-yanide  wa-  -«*>wn  in  the  furrow-  an«I  the  s^od  turned  on 
toj#  of  tK«-  \rf}i^,u.  The  ploughing  wa-  quite  evenly  seven  inches  and 
thu-  th«'  j^.i-'in  wa-  quite  uniformly  burie«l  to  thL*  d«*pth.  All  of  thi? 
fi<-ld  will  Jm-  ji!anT^-<l  to  '.-orn  next  spring.  A  >trip.  «»f  aU>ut  one-half- 
a/'H-  ar^a.  wa-  l"ft  in  th"  fi'-irl  for  >pnne  piouehine  and  an  area  on  thi* 
will  U-  tn-ati-d  with  '-yani*!*-  at  thf-  tim^-  of  pluughing.  Acnjss  the 
fj<'ld.  at  ritehr  arifrl'-^  to  th<*  ploughing  4nd  al^j  the  cyanide  ex|ieriment , 
a  :-trip  i-  to  U-  tn-at^-d  with  linn-  at  the  rat**  of  ttw  ton  x*»  the  a^^re.  Thi* 
htrip  will  fr*»--  jjart  of  th«*  '-yanidf-  tr«*at**d  area.  Tho  a)N»ve  experi- 
rn«'iit:i]  plat  w:l-  arrang«*d  to  thr*»w  light  on  th«-  folinuing  c|ut>tions: 
will  -'••liufii  'vanidi'  afff-c-t  th*-  >oiI  rlwrnically  or  phy>i«'ally.  if  so.  will 
th«'  j-ff'-'t  \h-  influ'-n'-eil  hy  tin-  tini*-  of  tn-atmi^nt  and  time  of  ploughing; 
and  will  th«-  r-yani«le  U-  affected  in  it>  n*lation  to  th«*  soil  or  in  its  rela- 
tion to  t1i«-  in*<<t-  by  liming.  A-^id*'  from  the  suhjert  untier  discussion 
th«*  olil<r  n  in'^dial  nn^a-un*  of  rultun*  will  n^M^ive  additional  data. 

Tli«-  ii«rtin«*nl  n-siilts  of  this  s<»as<in's  work  may  bi*  summarized  as 
fr»llow-:  fir-t.  s«>«iium  r-yan  d«-  will  n«»t  i>ermanently  injure  the  soil; 
H'l-ond.  it  cannot  U*  appli«Ml  whih*  th«*  rm]}:^  an*  on  thr  land  nor  immetii- 
utely  prior  to  .^cfding.  aiid  thini.  it  will  kill  win*worms 

MH'-HM'ikY   KXf'FRIMKSI    WITH   sHUI  M  rYAN!l>K -I)|\  l:iIiiN    .4 
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Pot  Number 

Tre«tin«it 

Percentage  of  Living  Plants  at  End  of  Experiment 

1-2-3 

Check       

72% 

4-S-4  . 

1  icr 

0% 

7-8-9.. 
9-10-11 

1  <lram 

?drMn- 

LABORATORY  EXPERIMENT  WITH  SODIUM  CYANIDE-DIVISION  B 


S          3 

a  1 

Insecticide  Treatment 

May  29 

June  10 

June  15 

June  24 

Amount         Date 

1  None. 

2  None 

3  None. 


1  act.. 
1  <>cr.. 
Iscr.. 


7  1  ilram 

'     M  1  drmm 

.    9  1  dram 

I  10  2dranut 

ill  2  drams 


Ma>'29. 
Ma>-29. 
Ma>'29. 


Seeded...!  1  sprout  . 


1  plant  . 
Seeded. 


I 

May  29 Seeded. 

May  29 

May  29 


May  29 <  Seeded. 

May  29 

May  29 


1  sprout 


1  plant  . 
Seeded.. 


Julys 

'  July  15 

July2« 

1  plant. 
5  plants. 

O-- J- J 

t^ceoea. . 

1  plant  . . 
5planto. 
5  plants 

1  plant. 
5  plants. 
5  plants. 

1  plant  . 
1  plant  . 
Seeded... 

fit 

1  plant. 
1  plant. 
5  plants. 

1  plant  .  Died  ...  No  plant  ;  No  plant. 
Seeded  .  3  plants  .  3  plants.  <  3  plants. 
Seeded . .      6  plants    !  6  plants 


May  29 
May  29 
I  drams       May  29 


Seeded 


No  plant  No  plant  No  plant  No  plant. 
Seeded  2  plants  2  plantu  i  2  plants. 
.      .    .  Seeded         4  planto     |  4  plants. 


CONDENSED   RI-l^ULTS  OF  DIVISION  B  OF  POT  EXPERIMENTS 


P«>t  Numlier 


1-2  3 
4-7-l'» 
6-H-ll 
ft-9-12 


Smkd 


Percentage  of  Living  Plant <•  at  End  of  Ex|ieriment 


Chedt         

12  da}"!!  after  treatment. 
26  days  after  treatment 
4U  day^  after  treatment 


5'r 


^3'■ 
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LABORATORY  KXPKRIMKNT  WITH  SODirM  CYANIDE-DIVIMOS  C 


t  Irw^tiiiili- TrratDM-nt 

9       E 

-s      .^  May  *9      June   10       Juno  15       Jun«-  24         July  K        Juljr  15        July  M 

X      ^  Ani'rtiiit         Datf 


1  N(»iH*.  Smliil  .'i  plmntit  ."^  plant  m  *i  plant «  5  |tlant»       5  planU       5 

2  Niinr*  x<Cilnl  0  planin  ti  plantii  A  plantf>  6  plant*       A  pkntt 

3  NdUF  Smlril  tl  plants  Ti  plants  5  plant k  5  plant*       5  plant*       5 

4  1  '^r.  Jun**  lu  Stiiiiil  4  plant ^t  .  All  tinMl 

5  1  I  Irani  .  Junr  in  Smlni  «i  plant  h>                 .   .  All  (Iraii 
rt  2  .tram-  Juw  in  Smlni  5  pbntn'  All  ik-aii 

7  1  M-r.  Junr2l  S«<«Htri  (i  plant •  A  plant*.  5  plant •>  Allikttd 

s  1  •Iraiu  Jun«-24  Srt-tni  2  plant t  2  plants  2  pkot»i  Alltkail 

9  2  Iranif.  June  24  St^itini  ••  plant n  fi  plants  .  A  plant.*}  All  dead 

10  1  ivr.  July  H  Smlni  ft  plants  r,  plants  .  A  plant n  A  plant *>  AO 

11  1  drani  Jul>  ^  SrvM  .      A  plants  r.  pUntu  A  plants  A  plant •>  AD 

12  2  ilram-  July  h  Sn^lp.!     .    5  pbnt«  S  plantii  5  plant*  A  pUnl^i  \D 


^         I  Indicmtn*  'lat*-  nn  •hirh  ryaiii«ii*  wn^  applini. 

riiNDK.SSKI)  RKSll.TS  nF   I)|V|Slt»N  C  <»K  INiT  KXrKRlMKNTS 


iN.t  NmiiUr  Trt^tf]  •ith('y»iii>)*'  IVnnitaitr  nf  I.iviiic  Plantii  at  I'ml  iif  Kt 


1  2-T  rh«k 

4  .*i  t;  l.>  ,la^«  ^fr  i>r«s|iEut 

7-  •»  ■'•  Jii  •la>s  af  »«T  w^'^iini; 

1"  11  I J                                     41' .lii\-«  jJtir  M-r-lin,: 


<'mIiiiji1  N\  lili.iiii  ('  <  inrn.i.-.  Siiru»nii-(  i»'iitr:ii  of  tin*  I'liiti'tl  Stat♦•^  Ariiiv.  n'tvivt**! 
tlii-  lniiiiii.u\  «l<i:n-«-  of  MiM'ior  ••!'  S»ifin-f  I'niin  rriinfiuii  on  .Iuih-  Iti.  mihI  uf  I)iN-tor 
oi  I.aW"  iiniii  ^  :i|c  (  rii\*r^ity  on  .liuif  17.  In  prfx'iilin^  hiiii  f<>r  tins  hunor  :it  Valr, 
rrM!"i—<ii    (.*r |Mikf   a-   I'lillow.^. 

■  W  illi.irii  <  r  iwrofi  <iiiii';i-.  Sini:<'«in-<  ifiifial  t^i  tin-  rin»r«|  >t:itf>  Army  It 
I*  iH-t'll"--  ?•■  !ili«.ir'f  tin-  i;iiiir  '•!  <itnii;il  (ioru.'t-  A.*  <'hnf  xinitiiry  oMuit  of 
ILiv.iii.i.  ii>-  •  fi'i  r<  I  iiiTii  .1  .  Iii«i-  tiLliT  wirh  M'llnw  I'fMT  :in<l  «li-ov«-  tlcit  iliM'iiM*  from 
•l.«   <'iiliin  'Mi'it  i"       \-  ri...i;.  .ij  .li'f.  i.,|  ..t  Tin-  rtii.ini:i  /••rif.  }ii-<  :i|ipli<-:it  14111  of  the 

I'--tiri-  ■>'.    - '..  !•!  ■■  ♦.■  .,  i.'.^i.  :ii     ihil  -.iiii»  ifi'iti  ni.uli-  jMi>^ihl»-  ilir  «*«iiii|»li*tiuii 

"!  I'i  -..I''.-  ■  !.L-.' ■  ■ -.r.L.'  I'l".'*  I:i  r- •  .•I'liithin  ••!  lu^  -i»l«-n<li'l  a<-!i»'Vi*n»'iJt.  hv 
li.t-    '■■••     '.■..'.    I    .1*    r  ..?:■.      i!.-!     .I.:..i.|    l.\     .|ii:ii«-.    n^'lil-.    :iii<l    MifliilN'rvliip    in 

-I'r.'i!.      ■■    ■ :i  1  ri."-f    !:.;.[■ --I  ,•  ■■'.    I.y  lii-  r' '••  Ti'  ■  ill  •">i''iti,  Afrii'ii  tn  iiii- 

i»i'»v  ''•  ■■  •  .' .  '■■■  :,*i-' -  ;'i  v.-  riii:ii!!i:  'ii^tii' t  ••!  'I*-  >:»• -i'  \\  li  M:it«T«raiiii. 
I 'I  «.'■•'!.<•  .'L  1  .^  •..:.-.  ..'i.  I-  i,  I*.  Ih  .  ii  i.i'iM.  .1  ri..  .  \Ti.-nif  •iij'linrtiiiii  of 
li.i\  iIil:  •!  ■  -•  ■■  .  >•'.  i  I-  (■!  i.  •.■:■;.!.'-  f..  ■  I. rti.  .1  ;»i'»  <•?  I  -iM'  iif  l.;-it'r\  arul  (n  itirii- 
Mi.iii'l  '•■     i.r-    'i';..'.  ..'  v..       \  .1..-:   .'..ii!.!       t  »:  ..;.|    ?).:-  • -.ii.-r  .  .iiiit    tM  roniiiicn»r8 

i\li..  .•■:•  ^■.■■-   .    ,  .1  ^  ,  .,»  '.  •  ::.  '■..  ii  ';  ,•".  :•   i  i^ •    •■•  • ..  •..  I  i.  <  i.-rniU'  f<ir  lh<» 

•inr.-.Ti.f"  I-  :    i  .■  -  •  .    :  ■-   <  iv-  -i 
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SOME    FACTORS    AFFECTING    RESULTS    IN    THE    USE    OF 

fflGH    TEMPERATURE    FOR    THE    CONTROL    OF 

INSECTS    INJURING    CEREAL    PRODUCTS 

By  W.  H.  Goodwin 

In  some  experiments  in  treating  flour  mills  using  heat,  several 
failures  were  experienced  when  apparently  suflSeient  radiation  had  been 
installed.  These  mills  had  proportionally  as  much  radiation  as  simi- 
larly constructed  mills  in  which  excellent  results  had  been  obtained. 
A  careful  survey  of  these  mills  failed  to  disclose  any  lack  of  steam 
pressure;  neither  was  the  failure  due  to  only  partial  circulation  of 
steam  in  the  radiator  coils;  nor  to  a  greatly  reduced  opening  in  the 
steam  pipes  leading  to  the  heating  coils.  In  one  or  two  mills  a  lack  of 
steam  pressure  owing  to  the  small  or  greatly  reduced  passage  ways  of 
the  steam  mains,  or  feed  pipes,  was  readily  discovered  and  the  trouble 
soon  remedied.  In.  two  flour  mills,  however,  leaks  in  the  heating 
coils  produced  an  extremely  moist  atmosphere,  and  although  the  tem- 
perature was  high  enough  to  kill  most  of  the  stages  of  the  Mediterran- 
ean flour  moth,  especially  the  small  larv»,  many  of  the  other  minor 
mill  pests  survived  and  appeared  to  be  none  the  worse  for  having  been 
heated.  The  temperatures  attained,  45®C.  to  almost  47®C.,  were 
high  enough  to  kill  many  of  the  insects  present,  but,  apparently,  on 
account  of  the  relatively  high  humidity  many  survived.  These  insects 
which  survived  the  test  were  not  greatly  disturbed,  even  when  the 
duration  of  the  heating  period  was  greatly  lengthened.  The  heated 
atmosphere  did  not  seem  to  penetrate  ver}'  deeply  into  any  collections 
of  flour  which  occurred  in  machines  or  in  conveyors  in  which  these 
insects  lived.  The  treate<l  insects  which  survived  acted  perfectly 
normal  after  the  test,  and  reproduced  normally  later  in  the  year. 
This  appeared  to  disprove  the  practical  efficiency  of  high  temperature 
for  the  control  of  cereal  insects,  unless  a  greatly  increased  amount  of 
radiation  was  provided. 

The  aniomit  of  radiation  present,  already  exceeded  the  requirement 
for  similarly  constructed  flour  mills,  in  which  excellent  results  had  been 
obtained.  The  only  factor  which  appeared  to  be  responsible  for  the 
extreme  difference  and  that  was  preventing  the  necessary  rise  in  tem- 
perature above  45°C.  to  the  fatal  temperature  for  most  insects,  48*'C. 
to  52°C.,  was  the  extreme  humidity  of  the  heated  atmosphere.  The 
thermal  conductivity  of  the  wood  floors  being  ver>'  small,  the  evapora- 
tion was  not  rapid,  but  the  amount  of  heat  absorbed  by  the  evaporating 
water  cooled  the  atmosphere  in  the  mill  being  treated  to  such  an  ex- 
tent that  the  necessar>'  rise  in  temperature  above  4o^C.  to  the  fatal 
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tempcTature.  48*'(\  to  52®(\,  could  not  In*  attaincHl.  This  tempera- 
ture kills  all  stages  of  the  cereal  jK^sts  that  I  have  tried  in  lalx)rat<)r>' 
exi>erinient.s,  exc<»pting  the  young  larva  of  Trogmiermn  ornaium^  which 
often  re<iuires  53**(\  to  iA^V.  lH»fort»  succunihiniii:  to  the  effects  of  heat. 

In  one  flour  mill  all  the  return  pijK^s  from  the  heating  system  emptied 
into  ojK^n  condensing  tanks  in  the  basement  of  the  mill.  The  heating 
of  this  mill  was  a  ))artial  failure,  apparently  due  to  the  humid  atmos- 
phere and  also  to  not  l)eing  projxTly  ecjuipiMMJ  with  steam  traps,  or 
condensers,  so  that  a  .steam  pressure  of  40  to  tM)  iK)unds  could  Ik*  use<l 
in  the  entire  heating  system. 

S<Mm  after  these  failures  to  obtain  the  fatal  temixTature,  ex|>eri- 
ments  wen*  iM'gun  to  substantiate  or  disprove  this  relative  humidity 
theor>'.  A  small  water-jacketed  oven  was  pressed  into  ser%'ice:  several 
«mall  hygromet<»rs.  some  of  which  later  proved  to  Ih»  inaccurate,  and  a 
gas  burner  an<l  some  accurate  thermometers  complete<l  the  first  set  of 
apparatus.  A  large  series  of  tests  using  this  ov«'n.  placing  therein  the 
insects  an<l  material  trcat<*d  in  small  glass  vessi»ls  with  brass-doth  lid.** 
to  confine  th<»  in.se<'ts.  gave  results  which  seemed  to  substantiate  the 
humidity  theory.  These  results  were  not  te<'hnically  exact,  henee 
they  mHMl  no  further  conmient,  <»xcepting  the  fact,  that  they  proveil 
that  moisture  is  a  ver>'  im]M)rtant  factor  when  usnig  high  temiH»ratunv 
for  the  control  of  the  in.«««*cts  affecting  cereals  and  cereal  pnulucts. 

Tin*  amount  of  heat  re(|uired  for  a  dr>'-atmosphen\  high-temjMTa- 
ture  test  was  nuich  less  than  for  an  extremely  moist -atmosphere  test, 
ileinonst rating  the  necessity  for  more  can»ful  and  exact  ex|HTiments 
along  tlioe  liiirs.  and  proving  in  a  rough  way  that  the  leaks  in  the  heat- 
ing >ystrin  and  wet  tioor>  were  resp<»nsibl«'  for  the  partial  failures 
mentione<i. 

LatiT.  a  >niall  water-jarkft^Ml  oven  witli  an  air-space  surrounding 
the  water-jarket  was  proriin'd  and  better  gnide  hygromettT>.  In'sides 
the  Wft  and  dry  bulb  tlierinonit*tf*rs.  and  an  apparatu>  was  d^'visi'd  f<»r 
<'irculating  the  air  in  the  oven  around  the  wet  bulb  tlH'rm<»meter. 
Bras>  wire-elnth  eoiitainiTs  for  the  in-^^Tt^  and  material  were  alsj)  con- 
htrurted  in  order  to  get  more  exaet  and  uniform  conditions  thn»ughout 
the  ovi'ii.  :ind  in  tiie  niateri.d  tn*ated.  TlieH-  >niall  win'-eloth  ctmtain- 
er^  iMTinitted  the  pa'->;ige  nf  the  air  tlirougli  tlieir  walls  and  also  the 
rapid  i-i  apf  and  ingre>*»  i>f  rn«u^ture.  It  permitte«l  tin*  humid  air  in 
the  inoi-t-atniovplirn-  teM"-  to  ronie  in  dirert  (-ontact  with  the  ins<M*ts 
beiim  treatrd.  allow iiiir  very  *»inall  ehaiirr  for  error.  A  >4'ries  of  ex- 
pi-rinniiT-.  wiYv  made,  taking  into  <-on<.idrration  the  previ«»u>  exiM*ri- 
ment<»  and  a\oidirig.  a--  far  a-*  |»o«»>ible.  the  di-»«repan«ie>  whieh  oe«-urnMl 

in  the  tir^t   -"rrie*  of  TeHt>. 

The  imii-r  walN  of  tin-  ineubator  oven  were  covered  with  blotting 
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paper  saturated  with  water,  thus  completely  preventing  condensation 
when  making  moist-atmosphere  tests,  and  insuring  a  very  humid 
atmosphere.  In  dry  tests  this  was  removed.  An  atomizer  throwing 
hot  water,  was  used  without  success,  as  was  also  small  amounts  of  live 
steam.  The  special  burner  was  modified  so  that  small  amounts  of  gas 
could  be  used  with  a  low  flame  and  consequently  the  rise  in  temper- 
ature in  the  oven  was  necessarily  extremely  even  and  slow.  The  gas 
pressure  proved  to  be  too  strong  and  a  pressure  reducer  was  therefore 
devised  to  reduce  the  gas  pressure  from  eight  ounces  to  one-half  ounce. 
A  good  grade  of  machine  oil  was  substituted  for  the  water  which  is 
ordinarily  used  in  such  a  pressure  reducer.  The  regulator  was  adjusted 
until  the  pressure  was  sufficiently  reduced  to  require  no  further  atten- 
tion as  the  machine  oil  does  not  evaporate.  A  large  Mithoff  hygrom- 
eter, reading  direct,  was  used  to  register  the  percentage  of  moisture 
present.  These  readings  were  checked  by  the  use  of  a  wet  and  dry 
bulb  thermometer  and  the  results  were  calculated  from  the  psychro- 
metrie  tables  of  the  United  States  Weather  Bureau.  A  wet  bulb 
thermometer  will  not  register  the  minimum  temperature  correctly, 
unless  the  air  is  circulated  around  it.  To  obtain  this  circulation  some 
device  that  will  circulate  the  air  around  the  wet  bulb  thermometer  is 
required.  An  electric  bell  was  modified  for  this  purpose  by  removing 
the  ball  from  the  vibrator  arm  and  replacing  it  with  a  small  fan  made 
from  light,  soft  wood.  This  modified  electric  bell  was  operated  with 
two  dr>'  batteries,  and  the  rapid  vibration  of  the  fan  blade  circulated 
the  air  around  the  base  of  the  thermometer. 

The  following  list  of  species  were  used  in  these  experiments: — 

Silvanus  swrinamensU  L.  Sitodrepa  panicea  L. 

CaihariuH  advena  Walt.  Tribolium  confusum  Ehiv. 

Cathartus  gemellatus  Duv.  Tenebrio  molilor  L. 

Lceinophktiis  minutus  Oliv.  Plodia  interpunclella  Dubn. 

Trogodenna  omatum   Say.  Ephestia  kuehniella  Zell. 

Attagenus  piceus  Oliv.  Calandra  oryza  L. 
Tenebrioides  mauritanicus  L. 

In  the  oven  experiments  most  of  the  different  species  of  insects 
succumbed  at  a  slightly  lower  temperature  when  using  moist  heat  than 
when  using  dr>\  The  rice  weevil  (C.  oryza)  seemed  to  be  especially 
susceptible  to  heat  in  a  moist  atmosphere,  repeated  tests  showing 
that  3°  C.  to  4®  C.  less  are  required  to  prove  fatal  than  when  iLsing  dry 
air.  Several  of  the  other  species  died  at  practically  a  uniform  tem- 
perature, regardless  of  the  presence  or  lack  of  moisture.  Consider- 
able variation  in  the  moisture  content  of  infested  material  iind  in  the 
activity  of  the  insects  infesting  the  same  was  also  experitnccd.  In 
the  tests,  most  of  the  insects  became  verj'  active  at  40°  C.  to43''C., 
esi>ecially  the  adults.     This  activity  increased  with  the  incpei 
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temi>erature  until  they  became  frantic  in  tlieir  efforts  to  escape.  The 
high  temfK»ratiire  speedily  caused  death.  A  lowering  of  the  tempera- 
ture previous  to  attaining  the  fatal  <legrt*e  generally  brought  about 
ahnofi^t  normal  acti<ms  though,  in  some  cases,  a  period  of  inactivity 
resulte<l  before  normal  activities  were  resumed.  This  perio<t  of  par- 
tial inactivity  sometimes  lasted  several  days  l>efore  all  of  the  functions 
were  jHTformed  in  an  entirely  natural  way.  In  many  ca*»es.  especially 
when  a  «lry  atmosphere  at  47°  C  to  48®  C\  was  u.se<l,  the  insects  sur- 
viving the  \vst  would  die  several  hours  to  s(»veral  days  later.  In  mak- 
ing a  large  number  of  te^ts  it  was  obser\'ed  that  ver>'  often  the  different 
stages  of  th(»  sanu*  species.  succuuiIkmI  at  .slightly  different  tempera- 
tures. In  every  cas(»,  as  far  as  the.'H?  exi)eriments  extended,  the  egg 
.stag<»  was  th<»  first  to  be  d(»stroyed.  The  resistance  of  the  stages  varied 
with  the  insert,  but  in  g«'neral  that  stage  which  endured  the  greatest 
heat,  or  sometimes  survived,  was  usually  the  dormant  one  in  which 
the  iiiwct  pass<  s  the  winter.  In  thos<»  caw^s  where  all  stages  occur  at 
all  seasops,  little  difference  in  resistance  could  hv  discemiHl,  but  in  the 
cas(»  of  T.  nrudtum,  the  partially  grown,  or  young  lar\'a,  readily  sur- 
vived a  temi)erature  which  proved  fatal  to  the  other  stages. 

SilimiuH  nurinmuvusis  was  not  much  more  susceptible  to  moist  than 
dr>'  heat.  In  a  large  s«Ties  of  exiM*riments  tlie  fatal  teniix-ratures 
vnXXx  moist  and  dry  hrat  were  not  more  than  1®  (\  apart,  ami  the  aver- 
age was  a  litth'  Irss  than  .41  of  a  degree  ('(»ntigrade.  The  egg  stage 
was  killed  in  i'vit>'  rasr  by  44®  ( '.  to  4.')'^  ( '.;  44°  (Mnang  the  average 
temprratiirr  wliirli  di'st roved  life  in  the  egg.  Lar^'a^  pupie  and 
adults  died  at  M*)' ( '.  to  1S°(\.  the  iMipa*  ])roving  more  susceptible  to 
heat  than  larva*  or  adult-*.  The  bretles  withstood  treatment  longer, 
and  also  a  slightly  higher  temperature.  This  bt'eth*  is  almost  a  uni- 
versal feeiier,  iM-ing  able  to  live  and  ri'produee  in  wheal.  Hour,  corn 
meal,  breakfast  food**.  rraeker>,  currants,  raisins,  «lried  fruits  and  nut.n 
of  s«'Veral  kinds,  if  the  shelU  are  l»n>ken.  With  the  excepti<m  of 
Trihitlium  cnnfnsufn,  it  i>  probably  the  mo>t  eoinmon  and  dt^stnictive. 
pe>t  afftrtiim  rrreal  ]»roduit>  and  ground  cereals.  It  is  not  partial  to 
the  end  or  mrnrr  «»l"  a  jiackant-  of  cereal.  a>  an*  H»me  other  sjM'cies, 
but.  work--  thrniinh  ill*'  intire  nia>**.  nil>blinir  here  and  there  and  n*mler- 
iim  all  of  it  iintit  f^r  I<mh|. 

(  ittl.'i't'i>  iiili*n,i  livi-  alnh»-t  •iitinly  <>n  ground  cereals,  but  may 
<»ft<ii  Im-  f«»uini  in  .-i«»rid  uraiii  in  r(iiii)»any  with  other  >|M'cies  of  Cuch' 
jiihi .  It  t;ti»l\  iMiMii-  ill  unat  nuniber.«».  \*m\  it  i-  nm-  of  the  common 
8tori«l-i!raiii  pt-t-.  \  nioi-t.  ht-.-itrd  atnxisphen"  kill>  this  beetle  at 
alnn»-t   1    < ".  li»\\rr  t»iiip»r;iTiir«-  th.ui  when  it  is  Hul»jrited  ti»  ilry  heat. 

I.ik«-  >     «.//   »./»N it    .Im«-  111  it   :il\\a>-  r«Mo\i'r  from  the  effects  of 

bemn  -iibj«  «ti  »l  to  a  .lr\ .  in-.it*  d  at  Mi»»*»phire,  oftm  dying  >i*veral  hours 
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or  days  after  the  test.  While  it  may  not  be  killed  outright  by  the 
heat,  certain  of  its  tissues,  or  organs,  seem  to  become  fixed,  failing  to 
perform  their  normal  functions,  and  this  causes  death  some  time  after 
the  actual  treatment. 

Caihartus  gemellatus,  a  closely  related  species,  seemed  to  be  affected 
similarly  by  heat;  the  fatal  or  killing  temperature  being  the  same,  and 
the  final  results  ver>'  nearly  the  same; 

Lcemophlceus  minutris.  These  tiny  l^eetles  are  hard  to  kill,  almost 
50®  C.  being  necessary-.  The  larvse  and  pupae  were  killed  by  48®  C.  to 
49°  C,  and  no  eggs  hatched  after  being  treated  to  45®  C.  These  small 
beetles  are  among  the  most  difficult  of  the  Cucujidce  to  kill  with  high 
temperature,  but  almost  no  difference  could  be  detected  between  the 
effects  of  moist  and  drj^  heat,  the  average  difference  in  effective  temper- 
ature being  less  than  .25  or  }  of  a  degree  Centigrade.  They  commonly 
occur  in  flour,  com  meal,  cereal  products,  nuts,  raisins  and  sometimes 
in  dried  fruits.  They  are  so  small  and  flat  that  they  easily  find  en- 
trance beneath  the  lids  of  all  but  the  closest  fitting  canister  tops,  and 
thousands  of  individuals  will  often  be  found  in  a  few  ounces  of  food 
material.  Several  scores  of  individuals  were  found  living  in  a  chest- 
nut from  which  the  larvae  of  Balinin(B  had  emerged. 

Trogodernia  ornatum.  The  young  larva  of  this  Derffwstid  survived 
most  of  the  tests,  being  seemingly  much  better  fitted  to  resist  extremely 
high  temperatures  than  the  other  stages  of  this  insect.  It  is  much 
more  resistant  than  any  other  of  the  species  of  cereal  pests,  as  far  as 
these  have  been  tested  by  the  author.  The  young  larvae  become 
ver>'  active  at  45®  C.  to  47®  C.  and  continue  their  activities  with  irreg- 
ular periods  of  inactivity  until  a  temperature  of  52®  C.  to  53®  C.  is 
attamed.  At  52®  C.  the  young  larvae  begin  d>nng  and  usually  are  all 
dead  before  a  temperature  of  53®  C.  is  attained.  The  beetles,  pupae 
and  full  grown  larvae  were  readily  killed  by  48®  C.  to  50®  C.  Moist 
atniosj^here  at  48°  C.  to  50®  C.  was  fatal  to  the  beetles,  pupae  and  full 
grown  larvae,  but  was  no  more  effective  than  a  dr>'  atmosphere  at 
similar  teini)eratures.  This  species  will  subsist  on  com  meal,  popcorn, 
sweet  corn,  nuts,  feathers,  skins,  museum  specimens  of  birds,  mammals, 
insects,  etc..  furs,  woolens,  and  is  almost  a  universal  feeder. 

Si  tod  re  pa  panicea.  The  drugstore  beetle  is  readily  killed  in  all 
stages  by  47®  C.  to  49®  C,  there  being  apparently  no  difference  between 
the  effect  of  a  heated  moist  or  a  heated  dry  atmosphere.  This  beetle 
is  of  si)ecial  imix)rtance  as  it  is  truly  a  universal  feeder  on  dried  herbs, 
roots,  grains,  cereal  products,  and  drugs  of  many  kinds.  It  is  a  pest  of 
the  herbarium  and  museum,  besides  being  a  common  drugstore  i)est. 
It  may  eat  leather,  if  no  other  food  is  present,  and  it  has,  in  a  few 
instances,  almost  destroyeil  horn  scoops  in  boxes  of  drugs  where  the 
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s<'oop  was  covered  with  some  drug  for  several  months,  and  was  not 
disturl)ed  or  moved. 

Tenebrioides  mnuritanicus  and  Tenehrio  molitor.  The  oadelle  beetles 
are  readily  killed  by  48®  ( \,  but  the  larvie  will  often  live  until  a  tem- 
perature of  almost  50°  (\  is  attained.  Moisture,  or  the  laek  of  mois- 
ture in  the  atmosphen*.  does  not  seem  to  make  any  railieal  difference. 
The  lH»etles  of  the  oadelle,  and  also  the  darkling  btH?tles.  are  kilie<l  by 
47®  (\  to  48°  C..  but  the  larva  of  the  former  is  more  resistant  an<l  a 
higher  temjwrature  is  r(»(iuir<»<l  to  destroy  it.  The  lar\'ff  of  T.  molitor, 
how(»ver,  are  more  susceptible*  to  heat  in  the  presence  of  moisture 
than  in  its  absence*.     Larvie  of  T.  molitor  died  at  40®  C.  to  48®  C. 

Trilmlium  confmum.  The  confus(»d  flour  lK»etle  is  killeei  by48®C\ 
and  the  moisture  ccmtent  of  the  h(*ated  atmosphere  s<»ems  to  make 
ver>-  litth*  diff(T<*nce  in  results.  Th<»  slight  difference  in  favor  of  the 
moist  atmosphere  is  not  sufficiently  large  to  In?  of  any  advantage.  In 
fact,  taking  into  account  the  slower  ris(»  in  temiwrature  in  moist  air, 
the  obstruct i<m  to  the  penetration  of  heat,  and  the  cons<»<|uent  diffi- 
culty in  obtaining  a  fatal  or  killing  temperature,  the  dr>'  atmosphere 
is  preferabh*.  The  <'ggs,  larvje  and  pupo"  are  all  more  readily  kille<l 
than  the  adults  by  th«»  dr>'  heated  atmosphere.  The  adults  recover 
rapidly  from  the  effects  of  heat  if  they  sur\'ive.  The  lar\'ie  and  pupap 
sometimes  survive  the  dry-heat  treatment  if  the  killing  temjwrature 
is  rarely  or  seiircely  attained.  \m\  all  die  subsequently,  even  if  trans- 
ferred to  a  ninist  food  supply.  Larva*  and  pupa*  which  survive  a 
similar  tein|)eratun*  in  a  inoi>t  atmosphere  seem  in  no  way  inconven- 
ienced l»y  till'  treatment  they  receivi*.  and  develop  normally.  Wlien 
the  (•onfu>ed  flour  l»eetle>  are  plared  in  the  oven  with  a  (juantity  of 
fl«»ur.  or  inid<iliims.  tliey  leave  the  surface  of  tin*  material,  burying 
th«'in>elvr>  in  tiie  eooler  iJart"-  of  th«ir  focwl  supply  as  tin*  temiM*rature 
ris4->.  Wlieii  the  nia»  begin-*  to  heat  through,  they  attempt  to  esca]H* 
the  heat  1»>  crawling  out  4»f  the  material  and  >oon  dir  on  the  surfa<*e 
of  their  fond  at  17^( '.  to  is"! '.  Tlie  time  reiplireil  for  the  ln'at  to 
IM'uetratr  the  iniddliiu;«*.  or  imnl  >upply.  varies  with  tlie  niat^Tial  to 
be  treated,  it^  in«»i-turr  roiitent  and  al>o  witli  the  inten>ity  <»f  the  heat. 
FltMir  tui  thf  niital  lMitt(»n»^  •»!  mnvryors  will  hrat  througli  in  .*<  to  .'> 
Imur-  if  the  -^nrnnindinu  atinn-phrre  i>  liratr<l  ti*  a  teiniwrature  of 
r*.")  <  ".  t.i  (ill  ( '.  'l\ir  tiniir  in  tin-  cnrive^or**  i*»  oftrii  'J  i ►r  .'i  in«he-*  dt»«'p. 
>o  ih«-f  in-t«t^  uniiM  iiMt  bi-  atViittd  liv  an>  fwrniuant^  e\<-epting  the 
hea\ >  |M-nrt ratiim  ua^*-^.  and  u^uld  nerd  tn  In-  ^ubjirted  t<»  th«»M'  for 
long  )HTiod^. 

l*U»iin  intt  ifntnrh  Ihi,  '\'\ir  In«lian  ni«:d  moth  i-  readil\  killed  by 
high  temperature.  U\  i '.  nt'ti-n  pntvinu  fatal  to  l.arva".  |>ii|»:e  and  adtilt>. 
if  ctmtiiUK'd  for  several  liour-.     A  habit  of  \h\<  -peeits.  that  tif  working 
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near  the  surface  of  infested  material,  especially  ground  cereals,  and 
also  of  pupating  in  similar  places  or  near  the  confining  walls,  makes 
heat  an  especially  effective  means  for  destroying  these  insects.  Dry 
heat  was  more  effective  than  the  moist  heated  atmosphere,  as  some 
of  the  individuals  would  recover  after  being  subjected  to  a  moist  heated 
atmosphere;  the  heat  and  lack  of  moisture  seemingly  fixing  the  tissues 
more  readily  than  when  moisture  was  present. 

Ephe^tia  kuehniella  was  readily  killed  by  either  a  moist  or  dry 
heated  atmosphere.  The  eggs  and  young  larvae  were  destroyed  if 
actually  subjected  to  45°C.  to  46°C.  for  15  to  20  minutes.  The 
other  stages  were  killed  if  subjected  to  47.5°C.  to  48°C.  for  a  similar 
period  of  time.  In  many  respects  it  resembled  P,  interpunctella  in  the 
effects  of  heat  treatment.  Its  habits  of  living  in  the  machines,  eleva- 
tors, spouts  and  conveyors  in  the  center  of  the  mill,  make  the  dry 
atmosphere  high  temperature  a  very  effective  means  for  its  control. 

Conclusions  and  Practical  Applications 

The  practical  value  of  high  temperature  at  48°C.  to  50°C.  for  the 
destruction  of  pests  affecting  cereal  products  is  much  lessened  when 
the  heated  atmosphere  contains  moisture  in  proportions  greater  than 
40  per  cent  to  50  per  cent.  In  practical  work,  if  the  moisture  content 
of  the  heated  atmosphere  remains  constant,  or  is  great h'  increased  as 
the  temperature  rises,  an  increase,  proportionally,  in  the  amount  of 
radiating  surface  will  be  necessary-  in  order  to  maintain  and  raise  the 
temi)erature  to  the  fatal  or  killing  point.  Throughout  the  series  of 
experiments,  the  extreme  difference  in  the  quantity  of  gas  re(|uired 
to  heat  th(»  oven  during  a  dry  heat  test  and  to  heat  it  during  a  moist 
heat  test  was  esi)ecially  noticeable.  The  most  careful  estimates,  based 
\\\xm  the  i)ressure  of  gas  and  the  rapidity  of  its  flow  through  a  known 
diameter  ()j)oning,  indicated  that  the  extremely  moist  atmosphere 
tests  sometimes  require  almost  twice  as  much  gas  as  the  extremely 
dry  atmosphere  tests.  Careful  measurements  with  adecjuate  instru- 
ments limy  discredit  these  estimates  in  part,  but  that  an  extra  amount 
of  radiating  surface  is  recjuired,  or  that  an  excess  of  fuel  is  required  to 
heat  the  moist  chamber,  cannot  be  doubted.  The  latent  heat  absorbed 
in  vaj>orizing  water  accounts  for  these  results.  A  fairly  moist  atmos- 
j>liere  at  47°(\  to  5()°(\  will  prove  fully  as  effective  as  the  dr>'  heated 
atmosi)here,  but  is  not  practical  for  use  because  of  the  difficulty  in 
obtaniing  50°(\  under  moist  conditions.  The  excess  of  radiating 
surface  recjuired  to  heat  the  buildings  to  the  killing  temi)erature,  in- 
creases xhv  cost  of  the  heating  plant,  but  sometimes  it  may  be  neces- 
sar>'.  All  leaks  in  the  heating  system  allowing  water  or  steam  to 
escai)e  into  the  rooms  being  heateil  should  be  repaired,  especially  if 
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the  amount  of  radiating  surface  approaches  the  minimum.  Oven 
te«ts  can  only  be  taken  as  indicative  of  the  general  results  that  should 
be  obtained  in  practical  work  in  mills.  Definite  statements  based  on 
a  specific  lal>orator>'  test  cannot  Ik?  relic<l  u|)on  as  general  and  the 
conclusion  must  be  reached  as  a  whoh*,  after  allowing  for  normal 
variations.  The  fact  that  a  moist  atmosphere  at  a  high  temperature 
is  ver>'  effective  for  the  contn)l  of  a  few  cereal  jHvts,  <loes  not  make  it 
preferable  to  dry  heated  air  for  practical  use  in  a  commercial  way. 
The  excessive  amount  of  radiating  re(|uired  to  produce  a  killing 
temi)eraturc  under  moist  conditions  makes  economy  of  equipment  a 
much  more  important  factor.  It  also  means  the  choosing  of  a  dr>', 
warm  day,  as  the  time  to  heat  up  the  av<»rage  flour  mill.  I^aki>  in  the 
heating  system  also  mean  almost  sure  failure  unless  they  are  extremely 
small.  Ver>-  few  of  the  siwcies  of  insects  treate<l  were  more  seriously 
affected  by  the  moist  heatecl  atmospluTc  than  by  a  <lr>'  one,  and  in 
those*  cases  where  the  former  was  effective  at  a  lower  tem|M*rature,  the 
Ix»netration  or  conductivity  did  not  api>ear  to  l>e  as  rapi<l  as  in  tests 
of  the  latter  kind.  A  further  d<*t<»rrent  to  the  practical  us**  of  a  moist 
heat<*d  atmosphere  is  that  the  least  injurious  of  the  flour  mill  pests  are 
the  <mly  ones  advantageously  controlled  by  this  trc»atmcnt.  The  rice 
weevil  is  an  cxceptiem,  iis  it  succumbs  in  a  moist  heattnl  atmosphere  at 
3°(\  to  4"(\  lower  tem|)erature  than  in  a  dr>*  heatcMl  atmosphere. 

Rice  mills  <'ould  readily  be  treate<l  by  the  heat  method  an<l  the  rice 
weevil  thus  destroyed.  In  case  of  reinfestation.  the  treatment  <*ould 
be  rei>eated  and  much  injury  prevente<l.  The  <M»st  of  treating  once 
cver\'  month  would  not  be  prohibitive.  If  the  Hour,  or  cereal  mill, 
is  so  located  that  it  is  v<»ry  moist  <luring  the  summer,  s|H»eial  provi- 
sion slM)uld  be  made  f<»r  abundant  ra<liation  so  tliat  the  mill  <'an  l»e 
readily  heated  to  th<»  rcfuiired  t<'in)M*rature. 

Suinniarizing  our  conclusions,  nven  ex|MTiments  demonstrate  that 
'>()'( '.  to  '}'}%",  kills  all  stage's  of  <'en'al  iuM'et  |M->ts  if  they  are  actually 
subj<Mt«'d  to  this  teiajN'rature  for  <»ne  to  twn  hours.  Further  than 
this,  in  i)rarti(al  work,  moisture  j-onditifiiis  are  extremely  im]K)rtant 
and  niu-t  not  Im*  overlmiked.  as  failure  to  obtain  tin-  ntM*t»ssar\'  tenijier- 
atun*  is  t»ft«-ii  du*-  to  lack  of  suflicient  radiating  >urfare  to  overcome 
the  exee>!*ive  moist  UP-  romiit  ii>ns.  HecaUM-  «»f  the  inon-  rapid  ra<lia- 
tion  obtained,  tin-  use  of  >teain  at  r>0  to  (iO  |>ounil>  pressure  will  give 
result  >  su]Mrior  to  tli«»M'  gottm  with  s  ])ound>  iin^surr  with  one  fourth 
more  nf  radiatiim  Mirfacr. 

.V  strain  pre>-urr  of  1IH>  pouinK  run  b«*  u-fil  if  tin-  heating  .-ystem 
is  rou-^truetrd  of  mw  pipiim.  Ib»\vr\tr.  «ousi,|,.iiim  thi-  danger  of  a 
bn-ak  iit  tin-  aviTat:*-  hfatiii^  »•>»•! i-rn  witli  ta-i  la^liator^.  or  sectuid- 
haiiil  pip«*  r*n\^,  .V>  to  tMi  pounds  i-  tin-  iiiaxiuann  .-ttaiii  pressure  that 
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should  be' used.     The  temperature  of  steam  at  different  pressures  is 
about  as  follows: 


10  lU. 
20  " 
30  " 
40  " 
50  " 
55   " 


115°C. 
126°C. 
135°C. 
142°C. 
147°C. 
150°C. 


60  lU. 

LW^'C 

7P  " 

158°C 

80  " 

162°C 

90  " 

166°C 

100" 

170°C 

It  is  thus  seen  that  the  rise  in  temperature  from  10  pounds  to  55 
pounds  is  much  greater  than  from  55  pounds  pressure  to  100  pounds. 
Maximum  economy  of  heating  will,  therefore,  be  obtained  by  using  a 
pressure  of  about  50  to  60  pounds,  since  this  will  give  the  temperature 
necessary  to  kill,  rendering  it  both  unnecessary  and  wasteful  to  go 
higher. 

Furthermore,  in  heating  work,  no  allowance  has  hitherto  been  made 
for  the  differences  in  heat  conductivity  of  the  various  building  mate- 
rials.  When  we  have  taken  all  of  the  aforementioned  points  into  con- 
sideration, definite  factors  for  proportional  amounts  of  radiation  will 
be  estimated  for  the  various  kinds  of  buildings,  basing  these  factors  on 
the  results  obtained  in  a  large  number  of  practical  experiments 
The  records  of  a  few  sample  oven  tests  are  appended : 

MOIST  HEAT 


Time 

Tempermture  C. 

MoistUTP  Per  Tent 

8.00 

20 

40 

9.00 

25 

48 

\iW 

27 

57 

10.00 

29 

eo 

10.30 

31 

65 

ll.U) 

34 

60 

UM) 

37 

6S 

12.30 

40 

69 

1.00 

42 

69 

l.U 

43 

70 

1.30 

4o 

71 

IA5 

48 

70 

•2.{U\ 

49 

70 

2.31) 

50 

70 

3.45 

50 

70 

4AH) 

50  5 

70 

C.  oryza.     LarvcB  and  adults. 

Some  beetles  apparently  dead  at  43°  C.  Manj'  were  dead  before  a 
temperature  of  45°  C.  Was  attained.  Lan'ap  removed  from  grains  of 
corn,  or  exposed  to  the  heat,  were  also  dead  at  44°  to  45°  C.  S.  suri- 
namensis.     Adults  and  lar^'a?. 

Both  stages  died  between  46°  C.  and  48°  C. 
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Time 

MoMturr  P»  Ccot 

H.W 

27 

34 

lo.ou 

3(J 

28 

10.30 

42 

20 

11.<I0 

42  5 

25 

11.10 

43 

24 

n.iu 

43  5 

25 

11.30 

44 

23 

11.45 

45 

22 

12.00 

4« 

23 

12.1.S 

47 

24 

I2.4r> 

4H- 

25 

l.OJ) 

49 

25 

1.15 

4tt 

24 

1.30 

40  5 

23 

145 

50 

23 

2  00 

.V)  5 

23 

2.:io 

51 

22 

2  45 

51  5 

21 

3.00 

52 

2a 

3.15 

51  5 

19 

4.15 

4<«  5 

IM 

5.00 

4H 

lA 

C.  orijy}.  Adults,  hertles  died  at  47°  C.  to  48**  (\ 
S.  snrimifnvfisis.  Adults  died  at  48°  (\  to  40°  (\ 
Mitt»s   T.  nmirivauHfi,  wtTC  kilhnl  by  47°  (\ 

T.  orttnlum.    Larva*  half  j^rowii,  a<lults  and  puj)a».     Half  prown  lar\'je 
tli«Ml  at  ore.  to  .V2°( '.     Pupa*  an<l  a<lults  killiul  »)y  .Vl'^C. 


THE  WESTERN  CORN  ROOT  WORM 

Hy  (iKoftt.K  (t.  AiNSLii::,  Entomologictil  AfKistnnt 

S(»  many  nf  the  pr>ts  of  onliard  and  field  crops  in  the  north  and 
west  havf  coinr.  hy  importation  and  <lifTusion.  from  tin*  east  and 
south,  it  MMins  l»ut  ju-^t  retribution  that  at  tin*  i)reM'nt  time  one  of 
the  \vtll-e«.tal»h>hed  pe^ts  of  r<»rn  in  the  West.  Dinhntlira  Innfjirorftis, 
the  Western  mrii  root  worm.  i*»  invadiuK  the  southeast  from  \\<  original 
headquarter^  in   Illinois  and   Mi-^MMiri. 

l*roi.  ]■.  M.  \Vili«»ter  h:i-  followed  thi>  >petie>  fn>m  the  lie^inninK 
of  hi**  riitomojo^riral  work,  a  period  of  forty  y^-ar^.  and  ha>  wat<'hed 
it-i  **pnad  iFMin  an  area,  at  tir>t  ajjparentjy  •"inaH.  in  th«'  |)rairi«'S  of 
Illinois,  until,  at  the  pre^-iit  timi*.  it  "oeeurs  from  Nova  Srotia  .south- 
ward to  Alabama  and  Mexjeo,  w«'stward  to  .^iouthern  Minne.«.«)ta 
and  South  l)ak<ita  ainl  thenre  snuth  to  .southern  Ne^\  Mexieo.** 
Apparently  it  ha«*  not  yet  eomplrted  it-*  travel,  f<»r  the  writer,  within 
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the  past  year,  added  to  its  previously  reported  limits  of  distribution 
in  southern  and  eastern  Tennessee,  northern  Alabama  and  eastern 
Kentucky. 

Although  the  identity  of  the  original  food  plant  of  this  beetle  is 
as  yet  an  unsolved  niysterj%  corn  now  seems  to  be  its  sole  dependence. 
This  fact  in  itself  affords  a  strong  hope  of  relief  from  its  ravages. 
Crop  rotation,  where  possible,  had  proved  almost  without  exception, 
a  complete  remedy.  There  yet  remains,  however,  a  problem  to  be 
solved.  Along  the  Cumberland  and  Tennessee  Rivers  in  Tennessee 
and  northern  Alabama  and  along  the  Arkansas,  Mississippi  and  Ohio 
Rivers  as  well  as  many  of  the  smaller  tributaries  of  each,  are  large 
areas  of  rich  bottom  land  subject  to  an  almost  certain  annual  over- 
flow. This  exces3  of  water  seems  to  have  no  deleterious  effect  whatever 
on  the  eggs  which  pass  the  winter  in  the  earth  of  the  com  fields.  In 
one  case  which  came  under  the  observation  of  the  wTiter,  a  portion 
of  the  bottom  land  along  the  Duck  River  in  middle  Tennessee  was 
under  water  eleven  times  in  one  winter,  each  time  for  from  2  to  12 
days.  The  larva?  were  as  numerous  the  following  summer  in  this 
portion  as  elsewhere. 

This  overflow  does,  however,  prohibit  the  growing  of  any  but 
summer  crops.  The  present  southern  limit  of  distribution  of  the 
species  is  within  the  cotton  belt  and  in  this  district  cotton  and  corn 
can  be  alternated  on  such  lands.  Farther  north,  the  systems  of 
farming  generally  followed  demand  that  corn  follow  corn  in  the  bottom 
land.  Here  it  is  that  these  lan'se  do,  and  will  continue  to  do,  damage 
until  some*  crop  can,  occasionally  at  least,  take  the  place  of  corn, 
or  some  other  method  of  control  can  be  found. 

The  life  and  seasonal  histories  of  the  species  have  been  almost 
completely  worked  out  in  Tennessee  and  found  to  be  substantially 
the  same  as  farther  north.  There  is  but  one  annual  generation,  the 
CKgs  for  which  pass  the  winter  in  the  earth.  They  are  laid  in  late 
July,  August  and  September  in  the  ground  about  the  bases  of  the 
corn  plants,  especially  in  the  small  crevices  among  the  brace  roots. 
They  hatch  in  late  May  or  early  June  of  the  following  year  and  the 
larv'ie  are  most  active  and  injurious  in  late  June  and  early  July.  A 
<lr()uth  at  this  time  will  increase  the  resultant  damage  to  a  consider- 
able extent.  The  beetles  begin  to  appear  in  July  and,  in  infested 
fields,  are  to  be  found  in  countless  numbers  during  the  following  two 
irontlis,  feeding  on  the  fresh  com  silk  and  pollen.  The  most  serious 
dainage,  of  course,  is  caused  by  the  larva*,  which,  by  feeding  on  and 
in  the  small  roots  weaken  and  dwarf  the  plant,  sometimes  to  such  an 
extent  that  it  may  be  easily  discerned,  at  others  only  enough  to  reduce 
its  yi(»lding  power  without  deforming  it.     When  sufficiently  numerous, 
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the  beetles  cause  serious  injury  as  well  as  the  lan'S.  The  corn  crop 
for  the  year  1910  was  almost  a  total  failure  in  the  Duck  and  Tennessee 
River  valleys  in  middle  Tennessee.  The  ears  developed  good  sise 
but;  because  the  silk  was  eaten  off  by  the  beetles  as  fast  as  it  appeared, 
pollination  and  fertilization  were  interfered  with  and  many  cobs  bore 
but  a  few  scattered  kernels  or  consisted  mainly  of  a  lonfi;  naked  tip 
which  never  fille<l. 

The  structure  and  habits  of  the  newly  hatchinl  larva»  have  never 
been  observed.  It  is  not  known  how  far  or  fast  the  larvse  at  this 
stage  are  able  to  travel  through  the  earth.  We  have  at  the  labors- 
tory  at  Nashville,  Tenn.,  several  hundred  eggs  which  we  are  attempt- 
ing to  <'arry  alive  through  the  winter  for  the  pur]x>se  of  studying 
these  particular  questions.  Thesi»  eggs  were  obtained  from  beetles 
kept  in  captivity  in  vials  and  supplied  with  fnvh  corn  silk  for  food. 
The  eggs  are  so  small  and  lai<l  .so  .si'atteringly  that  after  the  field  has 
once  bcM^n  plowed  or  diskcHl  or  coven»<l  with  wat«»r,  to  find  them  would 
make  the  hunt  for  the  proverbial  needle  in  a  haystack  seem  a  bit  of 
child's  play. 

It  behooves  all  entomologists,  e.s]>i'cially  tho8i»  of  the  Gulf  and 
South  Atlantic  states,  to  watch  for  this  insect  and  gi\e  warning  of 
its  approach.  Otherwise*  it  may  cause  widespread  loss  l)efore  the 
farmer  realizes  the  causi'. 


RED  SPIDER  CONTROL 

By  E.  A.  Mf  (li{i:«.oit 

The  cniniiion  nnl  spider  of  the  I'nited  St:it<»s  has  lH»en  accepted  as 
Tetntnifvhus  hlmaculatus  since  Harvey  <Ustinguishe<l  it  by  that  name 
in  ISV'A.  Professor  Berlese  of  Italy  upon  a  few  uccasi<ms  has  identifitni 
material  of  the  bimnruhitus  tyiM»  from  this  country  as  the  Kuroj)ean 
8i)ecie>  Uhtrlus.  It  is  with  great  hesitation,  however,  that  Berlese 's 
determination  ^hould  be  accepted  since  hi*^  ])ul)Iishetl  figures  of  the 
si>ecitic  eharact«Ts  <»f  the  Kuropean  >pe<'ie-  >lni\v  a  very  different  t>i>e 
fUiUi  that  t'xliibitrd  by  the  .XiiuTiean  >perie>. 

With  thi-  rxeeption>  of  limited  occurrences^  (»n  fruit  tnM»s  in  western 
('i»|i»r:nln.  Miiil  of  eon>ider:ible  injury  t<»  lio]i  fields  in  central  Cali- 
forni.'i.  jiu  mi  >piiler  conij»hiints  cif  :i  serious  nature  have  come  to  our 
atteutinii  ntli«r  than  from  the  »»niithea-'t«Tn  jxirtion  of  the  cotton 
l>elt.  It  i-  eoiicrrning  its  occurrence  «»n  rott4)n,  thfii.  that  the  present 
di>c«i'"-iiin  (»f  the  pe>t  is  primarily  c<*ntered. 

Siner  thf  rnl  spiiler  is  not  an  in-eet,  it  would  l»e  fair  to  presume  in 
advant*-  tint  «frtain  f:ietor>  bearinfj  on  its  C4mtrol  ^h(>nlil  l»e  radically 
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different  from  those  commonly  obtaining  in  the  realm  of  insect  pests. 
This,  moreover,  is  found  to  be  the  case.  The  red  spider  is  a  gregarious, 
non-flying,  non-hibernating,  suctorial,  phytophagous  pest.  It  differs 
from  the  typical  insect  pest  in  that  it  remains  active  through  the 
winter,  is  incapable  of  dispersion  by  flight,  and  in  the  limitation  of  the 
individual  in  its  feeding  operations,  practically,  to  the  immediate 
scene  of  its  birth.  The  red  spider,  then,  from  the  standpoint  of  bio- 
logical characteristics,  is  to  be  likened  most,  perhaps,  to  the  homop- 
terous  Hemiptera  as  a  group  and,  naturally,  the  direct  combative 
measures  employed  against  the  mites  are  somewhat  similar  to  those 
used  against  such  families,  for  example,  as  the  Aphididse  and  Coccids. 

The  absence  of  flight  in  the  case  of  the  red  spider  is  a  factor  working 
greatly  to  the  advantage  of  the  agriculturist.  It  is  a  handicap  against 
rapid  dispersion  which,  try  as  it  may,  can  never  be  overcome  by  the 
group.  The  means  of  spread  are  chiefly  three: — first,  through  the 
agency  of  accidental  transportation  by  other  creatures;  second,  by  the 
actual  locomotion  of  the  individuals  themselves;  and  third,  by  hydro- 
locomotion. 

It  has  long  been  recognized  that  larger  insects,  birds,  domestic 
animals  (especially  plow  animals  at  the  time  of  cultivation),  etc., 
served  occasionally  to  transi)ort  mites  from  plant  to  plant.  This, 
however,  I  do  not  consider  a  potent  factor  in  the  serious  spread  of  the 
pest.  It  has  likewise  been  observed  that  red  spiders  travel  from  plant 
to  plant  along  branches  which  are  in  contact  with  one  another.  Mr. 
Worsham.in  his  bulletin  on  the  subject,  emphasized  this  method  as  the 
only  means  of  si)read  which  he  observed.  It  has  been  determined  in 
^^outh  Carolina,  however,  that  mites  also  travel  on  the  ground  from 
stalk  to  stalk,  the  average  rate  being  about  one  inch  per  15  seconds.  It 
appears  established,  though,  that  the  great  bulk  of  continuous  dis- 
persion is  effected  mainly  l)y  means  of  travel  from  plant  to  plant  across 
the  interlacing  branches. 

It  had  been  difficult  until  this  year  to  explain,  however,  in  what 
way  isolated  spots  of  infestation  came  to  exist  in  fields  rather  remote 
from  the  presumed  source  of  <lispersion.  Observations  conducted  the 
jmst  season  at  l^atesburg,  S.  (\,  by  Mr.  McDonough  and  myself,  have 
brought  to  light  a  new  type  of  dispersion  which  seems  unique,  and  we 
have  called  it  hydro-locomotion.  This  factor  easily  accounts  for  most 
cases  of  sjM^radic  infestation.  It  has  l)een  known  for  years  that  heavy 
rains  are  effective  in  washing  off  many  red  spiders  to  the  groimd.  It 
was  taken  for  granted  that  these  washed-off  mites  were  thus  destroyed 
and  eliminated  for  all  time.  It  is  known  now,  however,  from  experi- 
ments of  the  past  season,  that  nine  hours  complete  submergence  is 
necessjiry  to  insure  the  death  of  the  red  spiders  by  water.     The  appli- 
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cation  of  the  hydro-locomotion  idea  comes  al>out,  then,  as  foUows: 
Battered  to  the  ground  by  a  heavy  downpour  of  rain,  countless  thou- 
sands of  mites  are  carried  along  in  the  tiny  streamlets  which  form  at 
such  times  between  crop  rows,  and  may  even  find  their  way  into  the 
smaller  creeks.  Provided,  thus,  that  the  duration  of  submergence 
does  not  reach  nine  hours,  or  that  the  individual  receives  no  fatal 
buffeting  on  its  journey, it  will  shortly  revive  ui)on  becoming  stranded 
and  establish  itself  anew— perhaps  many  rods  from  its  place  of  detach- 
ment. 

j^  The  activity  of  the  red  spider  during  the  winter  constitutes  a  two- 
homed  fartor,  the  relative  economic  status  of  which  is  not  at  once 
determinable.  The  fact  that  the  adult  mites  are  not  compelled  to 
hil>ernate  bci)eaks  graphically  the  hardiness  of  the  siK»cies,  and  holds 
out  little  encouragement  for  the  decimation  of  the  jx^st  thniugh  the 
inimical  agency  of  minimum  temiK^ratures.  <.)n  the  other  han<L  the 
occurrence  in  the  winter  of  the  mites  in  the  active  state  enables  the 
planter  t«)  concentrate  his  combative  efforts  at  a  time  when  the  jwat 
is  redutvd  in  numl)er  to  a  minimum.  In  short,  this  condition  leaves 
the  red  spiders  in  the  winter  jwriod  where  tlu»y  can  l>e  easily  found 
and  combated  by  human  agem'ies  if  so  <lesired.  It  is  a  ({uestion 
whether  more  good  or  more  harm  comes,  economically,  from  the  attri- 
bute of  winter  activity  on  the  part  of  the  j)est. 

The  n<»n-roving  disj)osition  of  the  red  spi<ler  is  another  character- 
istic whirh  is  both  to  the  <lctrimmt  and  the  advantage  of  the  farmer, 
d('iK*ndiug  on  tlu*  view]N)int.  From  the  fart  that  mite  individuals 
u>ually  attain  maturity  on  the  identical  leaf  which  harbored  them  at 
birth.  aii<l  are  .su('t(»rial  in  nature,  it  is  olivious  that  ^p^aying  ofHTations 
are  eoniplirat<Ml  to  the  extent  that  the  applications,  to  Ih»  eff*M*tive, 
must  be  made  in  such  a  way  as  t<»  come  in  c<»nta<'t  with  every  {Mtrtion 
of  the  infeMed  foliage.  This  nece>sarily  increa>es  tin'  cost  of  spraying 
until  the  outlay  constitutes  a  <'<»nsi<h*rabie  profMjrtion  of  the  value  of 
such  a  coin{>aratively  non-valuable  crop  a>  cotton.  On  the  other 
hand.  th<*  aversi(»n  of  the  red  spiders  to  movinn  about  has  a  retarding 
influence  on  <li>|MTsion  and.  although  it  tend-*  to  concentrate  the  at- 
tack where  present,  is  decidedly  unfavonible  to  tin-  raj»id  dissemination 
of  the  pe>t.  TIm'  a^urejiate  result  of  the  iion-mvinK  attribut**.  c«)upled 
witli  tlir  Mb>enre  of  the  power  (►{  flight,  i-  that  infe^^tation  is  never 
coiitinuMii-  over  larne  areas,  but  i^  restricted  tu  limited  areas  with 
their  rc.-prrtive  >ources  a>  centers.  The»»e  infr^trtl  area>  oc^'ur.  tiK- 
urati\«'ly.  :i>  ri»untli-s  iMainls  in  a  sea  of  immunity.  From  thi-.  it  is 
easy  tu  -n-  that,  to  a  ^tn^at  extent,  every  man'^  pmblrni  i*-  virtually 
his  (»un.  Iji'iicr.  if  infi'^tation  conic>  from  a  rertain  >pot  u]Hin  one's 
prenii-*-.  proper  attention  tu  >u«li  a  >ource  will  yii'lil  >ati«*factory 
re.»»u!t-  111  -pite  uf  the  ncKligenrr  «»f  <ini**>  neighbors. 
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The  distribution  of  the  red  spider  is  ver>'  general.  It  has  been 
reported  from  Maine  to  Florida,  and  from  South  Carolina  to  Oregon, 
and  it  doubtless  occurs  in  every  state  of  the  Union.  What  the  original 
host  plant  of  the  common  red  spider  was,  seems  impossible  now  to 
determine.  The  pest  is  a  ver>'  omnivorous  creature,  having  been 
recorded  at  Batesburg  from  130  hosts.  It  is  most  abundant  ordinarily 
upon  the  English  violet,  sweet  pea,  hollyhock,  morning-glory,  l>ean, 
dahlia,  tomato  and  Jerusalem-oakweed.  The  commonly  cultivated 
English  violet  seems  to  serve  as  the  winter  host  for  the  vast  majority 
of  mites  in  urban  localities.  The  same  mite  species  has  been  found 
also  on  species  of  wild  violet  well  removed  from  domestic  habitations. 
The  ubiquitous  pokeweed  serves  as  an  early  seasonal  host,  but  is 
probably  chiefly  in  the  nature  of  a  secondary'  host  rather  than  that 
of  a  normal  winter  food  plant. 

The  usual  time  of  the  first  conspicuous  appearance  of  the  red  spider 
in  cotton  fields  is  about  June  30.  The  pest  estal)lishes  itself  some  time 
previous  to  this,  however,  and  it  is  seldom  difficult  to  find  migrated 
females  on  nascent  seedlings  in  exposed  situations.  Practically  all 
occurrences  in  urban  localities  have  been  intimately  associated  with 
cultivated  violet  plapts  and  doubtless  originated  from  them.  On  the 
other  hand,  with  verj'  few  exceptions  rural  cases  of  infestation  are 
traceable  to  pokeweed  stalks  growing  at  the  field  borders  or  on  the 
terraces. 

The  description  of  a  particular  rural  occurrence  will  serve  to  illus- 
trate a  typical  case  of  origin  from  pokeweed.  In  this  instance  the 
infestation  was  seen  to  grow  increasingly  s(*v(»n»  as  one  approached  a 
certain  point  on  a  terrace.  Converging  from  all  directions  toward 
this  ec^nter,  infestation  clearly  became  heavier  until  an  area  was  reached 
when*  the  plants  were  denuded  of  foliage.  Precisely  in  the  center  of 
this  iu'oix  there  grew  a  large  pokeweed  stalk.  It  was  "alive*'  with 
niitcs  and  was  lightly  festooned  with  their  webbing. 

It  is  not  yet  entin»ly  (established  whether  or  not  the  poke  plant 
functions  as  a  true  winter  host.  The  plant  is  a  piTcnnial,  and  the 
stalks  die  to  the  ground  in  the  late  fall.  At  the  !)ase  of  the  dead  stalks 
are  to  be  found  the  soft,  fleshy  roots  which  are  very  succulent.  In 
addition,  at  the  crown  of  the  roots,  at  al)out  the  ground  level,  there 
are  always  to  l)e  founil  through  the  winter  months  the  tender  dormant 
buds  which  give  rise  to  the  stalks  of  the  following  spring.  Upon 
Novemlx^r  23,  following-several  severe  frosts  at  Batesburg,  S.  C.,  a  few 
mites  were  seen  apparently  feeding  on  these  winter  buds. 

In  South  Carolina  there  are  usually  al)out  sixteen  generations  of 
red  spiders  each  season.  In  1911  there  were  seventeen,  in  1912  there 
were  sixteen  and  in  1913  there  were  again  sixteen  successive  broods 
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of  mitos  as  nearly  as  could  be  determinecl.  The  time  required  for 
the  development  of  a  generation  varies  with  the  prevailing  temper*- 
ture.  etc.,  hut  ten  days  is  the  usual  pc^riod  necesRar>'  under  summer 
conditions.  It  is  true  that  adult  females  (^ontinue  to  deposit  eg^B 
intermittently  throughout  the  winter,  and  many  of  these  eggs,  even, 
may  hatch  during  the  occurrence  of  mild  periods  of  winter  weather, 
but  practically  no  instar  development  takes  places  after  the  middle 
of  ()ctolH*r  until  the  ailvent  of  vernal  conditions.  The  extent  of  the 
mortality  arising  from  adverse  winter  conditions  is  largely  conjectural. 
It  is  ver>'  probable  that  most  individuals  of  the  immature  stages  are 
killed  during  the  winter.  l)Ut  a  very  high  percentage  of  the  mature 
mites  <loubtlc.<s  surviv<\ 

Bef(»re  U'comin^  established  on  cotton,  one  or  more  preliminary 
migrations  tisually  occur.  In  the  cjist*  of  mites  overwintering  on  cul- 
tivate<l  violets,  they  usually  lK»come  so  dens<»ly  abundant  on  this 
host  that  they  vhum*  the  plants  to  wither  and  die  to  the  ground  by 
early  May.  This  forces  a  migration  which  carries  the  athilt  females 
to  a  large  vari<*ty  of  nearby  plants--lK)th  wild  an<l  cuhivated.  These 
s4»con<lary  hosts  in  turn  lieconie  overrun  by  mites  and  further  migra- 
ti(ms  lM>come  nece.s.»*ary.  It  is  thes<»  later  movenirnts  which,  an  a  rule, 
result  in  the  discovery  of  cotton  by  the  reel  spiders,  and  which  most 
fre<|u«-ntly  occ«ir  <lurin^  the  latter  half  of  May. 

TIh'  apiwanmrc  of  n*d  spider  work  on  cotton  is  doubtless  familiar 
to  nio<t  «*iitoiii<>l<»^ii>tsuf  thr  S<»uth.  as  it  als<)ist<»  many  c(»tt(>n  j^lanters. 
Till-  ppHinr  iif  ih«'  iM>t  on  cotton  is  first  rrvcah'd  liv  tho  ap]H*aranre 
<in  tin-  upjMT  ^urfacr  of  tlir  Ifaf  of  a  blood-rrd  spot.  .\>  li-avi's  (N'come 
badly  iiitt-tiil  tin  y  ndd«n  <»\<'r  X\\v  entire  siirfarc.  U-i-oini'  distorted, 
ami  ilri»]».  I'Ih-  li»\\«r  l«avr<  usually  an*  first  atta<-k<-d.  I»ut  inf<'station 
^jUTMd-  upuaiil  until  «>t'trM  only  tin'  ban*  stalk  and  onr  or  t w<i  t«'rininal 
Iravr-  rfniain.  >U4h  pl.-inl-^  alnio-:i  invariably  dif,  l»ut  at  any  ev#»nt 
al^^a>•*  fail  to  matnrr  fruit. 

It  may  b«-  -aid  that  larijr  fi«"l<K  an-  probably  n«v<T  roniplrtely 
<lainauri|  by  tlii-  jM-t.  l-ut  -inalli-r  tirlil-  fn^pn-ntly  U'conit*  wholly 
alTiM-trd.  A  tlinritimh  <-\aniinatinn  of  all  iirld*'  within  onr  inih*  of  the 
nnttr  iif  b«  «-\  ill*  .  >.  (  ..  w.i-  niadr  with  a  vitw  nf  ijctcrniining  the 
f\art  -tatn-  nf  ltd  -pi.it  r  inf«--tation  at  mn'  -pirihr  lorality.  In  all, 
iiin*  ty-iiin«-  tnM-  wrn-  i\;iiriin«d  a^  rari-fiillv  a-  jMi--il»lr.  .and  alMiut 
7  1  jMT  n  nt  of  t hi-  tw  i«l-  wt-n  fmiiHi  tn  Im-  inff^t»  .1  t«i  -nnir  d«'i:ri'i*.  This 
iHTUrii  hf-  \\.i-  ptih.ip-  Mior»  -i-mit  and  nnin-  n«  Miral  than  \^  usually 
tlii-  r:\-i-.  r!.»b:il';\  t  h«  nm-t  -rvt-rr  «a-«-  nithi-  ior:tlity  'and  typical 
of  a  \ir\    h«    ■. '.    iiilt -tit  lull     wa-*  niir  \\hi«h  had  it-.  Miiuin  in  a  large 

«*lunip  nf  li-l  \    Miti'tiil   pt»k«u.r.l  -talk-  whi'h   \ZV'\\    at    t  h*-  riJL:*'  <if  2i 

barnyard.       I  i.-    !« -t   -pr«  ;iii  i:in-lik«'  until  it   it;irh»'d  in  nn«-  dinM'tion 
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a  point  600  feet  from  the  source.  The  final  affected  area,  semi- 
circular in  shape,  comprised  thirteen  acres,  and  within  its  confines  the 
occurrence  was  general.  While  such  a  case  as  this  is  unusual,  four- 
acre  or  five-acre  spots  with  from  25  to  100  per  cent  damage,  are  fre- 
quently to  be  seen. 

As  to  the  control  of  this  pest,  through  the  operation  of  natural 
agencies,  there  is  considerable  to  be  said.  As  was  previously  inti- 
mated, climatic  conditions  influence  the  development  of  the  red  spider 
to  a  marked  extent.  During  times  of  little  rainfall  and  high  tempera- 
ture reproducfion  goes  on  by  leaps  and  bounds;  on  the  other  hand, 
long,  heavy  rains  work  havoc  to  the  red  spider  population.  In  spite 
of  the  fact  that  the  mites  inhabit  the  underside  of  the  leaves,  many 
are  washed  off  by  rains  and  others  are  destroyed  by  the  upward  l>om- 
bardment  of  sand  particles  which  may  always  be  seen  coating  the  lower 
leaves  after  storms.  In  fact,  it  appears  true  that  a  few  heavy  rains, 
especially  if  they  continue  for  some  time,  reduce,  for  the  time  being  at 
least,  the  d(*gree  of  infestation  to  a  great  extent.  As  noted  l>efore 
under  hydro-locomotion,  however,  we  have  demonstrated  during  the 
past  season  that,  although  a  heavy  temporary  decimation  of  the  pest 
is  occasioned  by  heavy  rains,  many  of  the  washed-off  adults  may  \ye 
carried  considerable  distances  in  the  surface  water  at  these  timers  only 
to  revive*  upon  stranding  and  to  establish  new  colonies  remote  from  the 
scene  of  their  rearing.  Thus  rains,  which  for  decades  have  lK»en 
accepted  unchallenged  as  an  unmitigated  blessing  to  mite-infested 
crops,  are,  in  the  light  of  this  recent  discovery,  to  1h»  held  equally 
responsible  for  potential  powers  in  quite  the  opposite  direction.  The 
comiM)site  effect  of  these  ()p]H)sed  economic  rain  factors  is,  doubtless, 
that  of  gn»atly  dcMTcasing  the  perc(»ntage  of  infestation  while  at  the 
sanu*  time  consi<lcrably  extending  distribution. 

The  effect  of  freezing  weather  has  hei*n  previously  touched  upon. 
From  (ihservatious  made  <luring  the  \%inter,  it  is  doubtlesj^  true  that 
most  of  the  mites  in  Xhv  young  stages  are  killed  by  the  minimum 
t(»mj)er:itures.  This  naturally  j)revents  any  considerable  winter 
increase.  an<l,  in  addition,  a  very  small  percentage  of  adults  may  also 
jH-rish.  It  must  be  borne  in  mind,  however,  that  the  red  spider  is 
remarkably  a<lai)ted  to  withstand  low  temperatures.  To  illustrate 
this  point  it  is  interesting  to  record  an  observation  made  at  Washington, 
D.  (\,  (luring  the  severe  winter  of  1911-1912.  Adult  red  spiders 
collected  on  a  morning  following  a  night  temperature  of  —13°  F.  were 
brought  into  the  indoor  atm4)sphere  whereuixm  the  majority  of  them 
raj>idjy  revived. 

In  the  case  of  each  of  the  seasons  191 1,  1912  and  1913,  during  which 
the  reil  spider  has  hinyn  under  observation  at  Batesburg,  a  su<l<len 
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dcciniution  i)f  a  more  or  less  complete  nature  has  occurred  within  the 
ranks  of  the  pest.  During  the  seasons  of  1911  and  1912  this  mite 
decimation  occurred  mainly  in  the  last  two  weeks  of  August.  In  the 
case  of  the  past  season,  the  decimation  cK^curre<l  during  the  early 
days  of  July,  or  nearly  si.x  we(»ks  in  advance  of  the  case  of  the  two 
previous  years.  The  phenomenon,  imh^Ml,  hap]H*ns  siuldenly.  and 
the  agencies  which  work  to  pnxluce  it  are  unciuestionahly  of  great 
economic  importance.  The  ageing  and  toughening  of  the  leaves  at 
about  this  time  may  cause  some  mites  to  <lesert  cotton  for  other 
plants,  hut  the  factor  of  real  importance  is  the  abundance  of  several 
species  of  insect  en<»mies  which  gain  dominance  at  just  this  time. 
Following  are  the  beneficial  species  of  particular  economic  imiM)rtance 
wliich  have  been  observed  at  Batesburg  during  the  last  three  seasons. 

Careful  observations  have  ccmvinced  u>  that  the  larva  of  a  small 
Itonid  fly  occupies  first  rank  among  the  enemies  of  the  reii  s))idor. 
The  species-  Arthrocnofinx  Carolina  wns  very  nT<*ntly  <lescril>ed  by 
Doctor  Felt  from  material  sent  to  him  from  Bateslnirg.  This  predator 
appears  t«)  confine  its  atta<'k  entirely  to  tin*  <»ggs  of  tht»  re<l  spider.  It 
usually  be<Mim<»s  noti<*(*able  first  about  the  mi«hlle  of  June  and  multiplies 
rapidly  until  towanl  the  end  of  July,  when  the  sjnries  lH»comes  so 
superabundant  that  its  <'hecking  effect  on  re<l  spid<»r  infestaticm  is 
most  conspicuous.  Too  much  empha>is  cann<»t  be  plac«Ml  on  the 
economic  value  of  this  species,  and  to  it>  activitiy  i>  probably  largely 
due  th<*  M*:isoiial  drt'lmation  of  tlir  n'<i  >pi<lrr.  It  ha>  been  c«»lhM*ted 
from  Virginia.  North  (\-irolina.  Smith  Carnjina.  <I<'nrgia.  Florida  and 
Alabama  and  ha>.  evidently,  a  wid(>  distribution.  It  \>  inttTcsting 
Xii  note  that  this  pn'dat<»r  ln*<'omr>  hravily  ])ara>itizi'<l  later  in  th«* 
season  by  a  minute  ( 'halcidid  fly  which  lia>  been  idcntifiiMl  by  (  >awf<»rd 
a**  A pha/ttHj/nns  jhnidanus. 

The  in>idion>  bug,  Trl/thhps  ///.s////i>.v//.-.  nf  the  f:imily  Autlnn^orida, 
probably  ninks  sec«»n<l  to  Arlhnutuniax  a>  a  predator  ujmhi  the  cotton 
mite.  It  ap]»e:ir>  >omewhat  <'arli<'r  in  the  -rason  than  th**  hitter.  lM»ing 
seen  or<*a>ioiially  as  early  a>  the  mid<lle  of  May.  B(»th  the  nymph  and 
the  adult  >tages  j»rey  ujMin  the  re*!  -spider,  the  former  feeding  chiefly 
ui»on  th«-  mite  eir^-.  while  the  latter  attark-*  adult>  and  immature 
stages. 

TIm-  -niall.  dark  < 'oe<*inellid  ^perie'^  Shthtnun  fmnctum-  wa>  very 
abundant  tlmniirh  July,  and  in  thr  ca>e  of  ^<^m<•  badly  mite-infeste<i 
jum)»-\in«-  lr:i\tH.  it  wa^  re'-pon^-iblr.  alnio-«t  una^^-^i-ted.  f<»r  the  exter- 
mination nt"  tin-  pe-t.  Thi**  -peeie-  rank**  elo-r  to  Trt/dih ps  ii<  a  mite 
predator 

A  *piri«-  mI  lari-\\inj;rd  fly.  (  hrff>nfni  nruhitn.  probably  rank>  next 
in  order  aniont:  tli«-  memie*-  t»f  tin-  mi  ^]t'u\ir.     Th*  y  leioine  ph'iitiful. 
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ordinarily,  about  June  15,  and  the  larva  are  active  among  cotton  mite 
colonies.  During  Septeml)er  a  large  series  of  Chr>'sopa  cocoons  were 
bred  in  the  laboratory,  and  it  is  interesting  to  note  that  at  least  seven 
species  of  parasites  occurred  so  plentifully  that  over  48  per  cent  of  the 
Chrysopids  were  attacked. 

During  the  month  of  July  a  .species  of  thrips  was  observ^ed  to  be 
actively  predaceous  upon  the  red  spiders.  This  species  has  been 
identified  as  Scolothrips  sexmaculata  by  Mr.  Morgan.  It  was  exceed- 
ingly abundant  on  infested  cotton  at  Leesviile,  8.  C.,  on  July  25,  of  the 
present  year,  and  practically  controlled  some  belated  occurrences  of 
the  pest  in  several  observed  fields. 

In  addition  to  these  five  principal  predators,  there  might  be  men- 
tioned a  Syrphid  larva,  several  si)ecies  of  lady-beetles,  and  one  or  two 
other  thrips  species  which  have  been  seen  occasionally  in  or  about  red 
spider  colonies.  It  has  not  yet  been  determineil  whether  there  are 
any  internal  insect  parasites  of  the  cotton  mite. 

An  extremely  interesting  association  of  *Vause  and  effect"  seems  to 
have  been  established  governing  the  fundamental  origin  of  the  great 
fluctuation  in  degree  of  infestation  occurring  from  year  to  year.  The 
winter  of  1911-1912  was  the  severest  in  South  Carolina  for  many 
years.  Hence  it  might  be  expected  that  the  following  season  would  be 
a  mild  one,  from  the  standpoint  of  injury  by  the  red  spider,  through 
the  assumed  heavy  mortality  of  the  i)est  during  the  winter.  On  the 
contrary,  as  has  been  stated  before,  the  1912  occurrence  was  the 
severest  on  record.  The  only  possible  explanation  appears  to  embrace 
two  suppositions.  One  is  that  the  adult  red  spider  is  little  susceptible 
to  extreme  cold.  The  other  is  that  the  insect  enemies  of  the  mites 
succumb  much  more  readily  to  mininmm  temperatures  than  do  the 
mites  themselves.  Both  of  these  hypotheses  are  sustained  by  all  of 
our  observations.  Naturally,  then,  a  severe^  winter  is  ]>recisely  what 
would  most  favor  the  subsequent  increase  of  the  red  si)ider  through 
the  destruction  of  its  insect  enemies.  Conversely,  an  abnormally 
mild  winter,  free  from  decidedly  low  temperatures,  would  furnish 
conditions  most  favorable  for  the  survival  of  the  repressive  species, 
and  the  infestation  for  the  following  season  would  be  mild.  Thus,  if 
this  rule  is  unerring,  it  becomes  obvious  that  the  influence  exerted 
indirectly  upon  the  red  spiders  by  pre-seasonal  conditions  is  poten- 
tially greater  than  that  of  other  factors  operating  during  the  active 
season. 

Remedial  Measures 

Prevention 
From  the  abundant  experience  of  the  last  three  years  we  have  been 
forced  to  the  conclusion  that  the  eradication  of  the  red  spider  must  \)e 
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accomplished  through  preventive  efforts  rather  than  repressive,  if  it 
is  to  be  econoniically  effected.  In  the  case  of  certain  of  our  worst 
crop  pests  there  exists  at  some  stage  in  their  Ufe-cycles  a  condition  or 
habit  which  constitutes  a  vulnerable  point  of  attack.  At  such  times 
of  assailability  the  agriculturist  is  enabled  to  execute  control  measures 
both  with  comparative*  ease  and  dispatch.  In  the  case  of  the  red 
spider,  however,  no  such  vulnerable  stage  occurs.  One  generation 
rapidly  follows  the  other  with  monotonous  regularity  and  homo- 
geneity. The  stages  are  alike  in  structure  and  behavior,  the  eggs  are 
imper^'ious  to  the  action  of  s))rays,  and  the  feeding  habits  remain 
identical  from  the  time  of  hatching  till  death.  The  location  of  the 
mites  through  the  winter  and  spring,  their  preference  for  the  culti- 
vate<l  violet  and  the  pokeweed,  and  the  manner  of  dispersion  of  the 
pest,  however,  lead  to  the  jiresentation  of  the  folloi^nng  cultural  ex- 
pedients. 

Clean  culture. — First  anumg  preventive  measures  against  the  red 
spider  is  iloubtless  that  of  extenninating  the  weeds  and  plants  which 
bree<l  the  pest.  Pokeweed,  Jerusalem-oakweed,  Jamestoi^-n  weed, 
wild  blackberry,  and  all  border  weeds  and  underbrush  al)out  fields 
should  be  burned  or  grublxMl  out  during  the  winter  or  early  spring, 
and  should  1h'  kept  down  throughout  the  sunmier  as  far  as  possilile. 
This  plan  has  bwn  tested  in  several  instances  and  has  given  complete 
immunity  the  following  season.  Too  much  emphasis  can  not  l>e 
placed  on  \\\c  imj)ortnnct'  of  destroying,  so  far  as  possible,  all  wetnl 
growth  r>jM'fially  th<'  pokeweed,  which  shouhi  be  grubbed  out  by 
the  nM>t>. 

Cimtrnl  ou  riithts.'  A-*  brt'orr  >tate<l,  most  cases  of  infestation  in 
urban  huahtirv  hav<»  thrir  origin  in  borders  <»f  eultivate<i  violets  gri»w- 
ing  in  n<:irby  hou^<'  yard>.  In  >everal  instances  violets  adjoining 
fields  *»f  pa>t  .M'Vrn-  annual  inf«"*tati<»n  have  bi»en  thoroughly  sprayeel, 
with  tlir  n>ult  that  no  hmI  >]»id<»r>  a]>p('an>d  Mib.«^e(|uently  in  tlM-^e 
fieM>.  TIh-  tjbjrrtinii  t«»  tlii>  in'atnu-nt  is  the  failure  on  the  part  of 
the  avtrain-  pir-nii  in  iirr-^fvin-  with  tin*  spraying  until  the  pc»sts 
havr  Imm-ii  ihtiril>  r\tt  iiiiinattMJ.  'V\\v  uh\>\  >ati>fartory  proef^lure  in 
•*u«*li  ra-i-  r..ii-i-T-  in  tin-  pinnval  an«l  il«'>trurtif»n  of  the  offen<iing 
violit«.. 

Wii'ttn!  nifnmntij  •//  f,ttnf,.-  From  M'ViTal  t<'>t>  coiiducteil  in 
ditTrn  lit  ti'  hi-  with  hUii:irMii*  -tandard  varirtit^  nf  r<»tt<»n.  ami  from 
thr  iiit'nniiaTiMii  \  nluntm  iij  l.\  larii.*-!'*  from  ii::tuy  p(»rtion<*  <»f  South 
( 'arnliiia.  «l:tta  lia\«'  Imi-h  aniiimilati-d  whiili  cirarly  iuilirate  that 
rrrtain  vam  tu-  an-  -ii-rrpt il-N-  to  vv\\  -pidi-r  iiif<-»tatini\.  wliih*  others 
r\liil«it  r.iii-i.jt  ral.ji-  miir.uiiitx.  (  arrful  ol»-rrvatinfi-  nn  a  oonsider- 
abjr   ini!i.i.ir  i»l    viHU'tit-   m«.\\ii   i**ir  tht-  purpoM-  slmwrd  tliat   Dixie, 
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*'Wilt  Proof,"  Toole,  Peterkin,  Broadwell,  and  Cook  suflfer  most  (in 
the  order  named)  from  the  attack  of  the  pest,  while  Hite,  Russell, 
Summerour  **Half  and  Half,"  and  Cleveland  showed  the  greatest 
immunity  of  all  the  varieties  investigated.  Further  investigation  of 
this  feature  of  the  problem  will  doubtless  throw  additional  light  on 
the  relative  desirabiUty  of  the  common  cotton  varieties  from  the 
viewT^oint  of  immunity. 

Spacing, — It  has  been  claimed  by  one  investigator,  who  held  that 
intrafield  dispersion  occurred  only  directly  from  branch  to  branch, 
that  wide  spacing  of  the  stalks,  by  preventing  the  interlacing  of  the 
branches,  would  prevent  the  spread  of  the  red  spider  through  a  field. 
Experiments  at  Batesburg  have  'sho\\Ti  that  the  red  spider  commonly 
travels  between  plants  upon  the  ground.  Thus,  although  dispersion 
might  be  slightly  impeded  through  the  adoption  of  wide  spacing,  the 
futility  of  this  measure  becomes  evident  in  view  of  the  regular  occur- 
rence of  terrestrial  travel. 

Time  of  planting, — There  is  yet  much  doubt  as  to  the  relative 
advantages  of  early  and  late  planting.  Extremely  early  planting 
naturally  permits  the  plants  to  develop  a  maximum  growth  of  weed 
and  fruit  by  the  time  of  serious  mite  appearance.  It  is  noticeable  that 
plants  of  considerable  size  are  rarely  killed  by  the  pest,  nor  are  well- 
advanced  bolls  commonly  shed  from  infestation.  On  the  other  hand, 
several  fields  about  Leesville,  S.  C,  which  were  planted  as  late  as  June 
20,  seem  to  have  largely  escaped  the  infestation  which  was  so  general 
at  that  locality.  Late  planting,  however,  is  almost  universally  objec- 
tionable to  the  farmer,  since  in  ordinary'  seasons  it  results  in  a  reduction 
of  the  yield. 

Rotation. — In  an  effort  to  test  the  rotational  value  of  other  crops, 
numerous  field  crops  have  been  planted  in  or  near  infested  areas.  In 
addition,  frec^uent  examinations  have  been  made  of  a  great  many 
garden  and  vegetable  cro])s  in  infested  localities.  Besides  cotton, 
red  spiders  are  known  to  occur  not  at  all  uncommonly  upon  the  fol- 
lowing field  croj)s:  Co^^peas,  clover,  corn,  hops,  and  watermelon. 
They  are  also  found  frecjuently  on  the  following  garden  croi)s:  Peas, 
beans,  onion,  tomato,  lettuce,  okra,  turnip,  nmstard,  squash,  beet, 
sweet  i)otato,  and  strawberry.  A  really  acute  infestation  on  corn 
was  seen  at  the  height  of  the  1912  season.  Co>\-peas  are  particularly 
attractive  to  the  pest,  and  sweet  potatoes  have  been  noted  to  be  badly 
infested.  Should  an  immune  crop  be  found  and  employed,  it  is  ex- 
tremely probable  that  the  pest  wouhl  reinvade  the  fields  upon  the 
return  to  cotton  culture  wth  as  great  ease  and  quickness  as  it  has 
done  during  any  previous  season,  providing  the  sources  of  infestation 
were  at  hand.  Rotation,  then,  does  not  promise  to  contribute  toward 
the  solution  of  the  problem. 
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Effects  of  fertilizers. — A  rather  elaborate  series  of  tests  with  fertilixera 
has  hcH»u  conducted  in  an  attempt  to  determine  whether  the  various 
appHcations  assisted  cotton  to  withstand  the  injurious  effects  of  infesta- 
tion. The  result  of  these  (experiments  have  he<»n  negative  anti  it  hafl 
been  im]>ossible  to  deduce  any  definite  conclusions. 

Keprt;ision 

We  have  just  discuss(»d  cultural  measures  which  may  help  to  prevent 
infestation.  We  will  now  consider  what  may  hv  done  to  combat  the 
pest  when  it  has  alrea<ly  ([:ained  entrance  to  a  fiehl. 

As  before  intimated,  we  b(»li«»ve  in  the  efficacy  of  prevention  rathor 
than  cun\  in  th(»  case  of  the  red  spider.  Wh(»n  once  well  established 
in  a  cotton  field  X\w  p«»st  is  a  difficult  one  to  wipe  out.  That  it  is 
possible,  however,  to  eradicate  the  pest  from  infested  fields  has  l>oen 
demonstrate<l  beyoml  doubt,  but  in  many  ca.*«es  the  task  is  so  te<lious 
that  only  the  most  determined  farmers  will  undergo  the  effort  nef-es- 
sary  to  accomplish  the  extermination. 

Removal  of  infested  plants  -  The  (»xj)eriment  has  been  thoroughly 
tested  of  pulling  up  and  destroyinj?  the  first  few  plants  which  show 
infestation.  In  such  cases  the  operati(»n  must  be  rei)eated  several 
tinu^s.  (Jreat  can»  shouhl  be  observed  hi  locating  ever\'  i)lant  which 
shows  the  characteristic  red  spots,  and  th(»se  must  be  carefully  taken 
from  the  fiehl  and  burn«Ml.  If  infe>tation  has  not  advanc<Ml  far,  this 
treatment  is  usually  cfTcctivc.  an<l  a  red  spider  invasicm  often  may  be 
thu>  ••nij)j)<Ml  in  the  bud"  and  entirely  eradicate<l. 

()cca>i(»nal  observation  of  in>tMn<'e>  wherein  infestation  ha<l  abruptly 
stojipcil  iit  a  much-travrh'd  roatl  suggested  the  idea  of  ph»wing  a  witle 
swath  just  outside  \\\r  boundary  of  infestation.  This  was  attempted 
in  one  caM"  where  \\\v  infestation  had  <*overed  about  two  acres.  A  1()- 
foot  ring  was  plowed  .around  \\\v  '-])«»!.  and  all  stalks,  !»oth  in  the  swath 
an<l  in  the  inrlosed  area,  were  immediately  burned.  I'nfortunately 
the  farmer  did  not  make  sure  that  he  was  beyontl  the  outermost  zouf* 
of  infestation,  and.  eonM'ciuently.  a  sufficient  num!»er  of  affe<'ted  plant'i 
remained  outside  the  pulverized  barrier  to  continue,  somewhat,  tiie 
disper-^ion  of  thr  ]M-t.  Tlii**  iilea  should  b<-  given  further  te**ts,  a-  it 
seem-  there  -hoiild  In-  ure.it  efliraey  in  the  <»j)eration.  provided  the 
sw.atli   i-   Lf'pt   -tirred  l"nM|iii-iitly. 

//«>»  I /'(///# .-.  Ill  \\\i-  rnijr-e  of  the  inve»*t igatioiis  on  the  cotton  mite, 
aliiH**-!  t\\«»  -con-  of  -pray  rt)!iil»inatioiis  have  be<'n  thoroughly  te-led 
unthr  rtniditioii-  eiifir»l\  natural.  Since'  no  •^ub-taiice  was  diseoven^i 
wliirh  riMild  be  -ai'rlx  u-«'d  to  de«»troy  all  e>:gs  ill  oni'  applicati(»n,  it 
ha*"  been  finiiid  ii»<»--ary  to  ««pray  twice,  with  a!»  interval  4»f  six  or 
seven  day-,  -o  a-  ti.  .j.-tioy  tin-  hatejiing  larva'.  The  killing  ability 
of  all  t|ii-e  -]ira\-  ua-  «Minput«'d.  and  the  pi'H'entages  ranged  from 
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100  to  0.  The  large  majority  of  the  compositions  proved  to  be  en- 
tirely ineffective  against  the  red  spider.  A  few  proved  to  be  deadly 
to  the  mites  but  were  eliminated  owing  to  the  fact  that  they  were 
injurious  to  the  fohage.  About  eight  sprays  in  all  have  weathered 
this  process  of  elimination  and  can  be  recommended  with  confidence 
as  efficient  acaricides.  These  effective  sprays  are:  (1)  Potassium  sul- 
phid  (3  lbs.  to  100  gals.),  (2)  home-made  lime-sulphur  solution,  (3) 
kerosene  emulsion,  (4)  resin-wash,  (5  and  6)  miscible  oil  (uncombined 
and  combined  with  ** Black  Leaf'  tobacco  extract),  (7)  "Sulfocide,'' 
and  (8)  flour-paste  solution  (diluted  1  to  8).  From  a  rather  extended 
use  of  these  compositions  it  seems  established  that  if  one  of  these  were 
to  be  used  in  preference  to  all  others,  it  would  probably  be  potassium 
sulphid.  This  insecticide  commends  itself  from  every  standpoint — 
cheapness,  simplicity  of  preparation,  ability  to  kill  quickly,  and  safety 
of  foliage.  Altogether  it  seems  to  be  an  ideal  red-spider  spray.  It 
was  found  that  100  gallons,  when  applied  as  a  misty  spray,  about 
suflSced  to  treat  an  acre  of  average-sized  cotton  at  a  cost  of  aboyt  75 
cents  for  the  material. 

Spraying  outfits, — The  sort  of  outfit  to  be  used  for  red-spider  spray- 
ing depends  mainly  upon  the  extent  of  the  occurrence.  Some  have 
sprayed  their  score  or  so  of  affected  plants  with  a  75-cent  tin  atomizer. 
While  this  instrument  is  verj-  economical  of  liquid  and  throws  a  misty 
spray  which  penetrates  and  blows  to  all  parts,  it  is  not  economical  of 
time.  The  bucket  pump  and  knapsack  pump  come  into  use  in  cases 
of  considerable  scattered  infestation  or  for  the  treatment  of  a  few  high 
plants.  The  most  economic. out  fit  for  a  severe  case  involving  several 
acres  consists  of  a  barrel  pump  carried  through  the  field  on  a  wagon. 
One  man  drives,  one  pumps,  and  one  handles  each  sprayer  (of  which 
preferably  there  should  be  two).  Thorough  treatment  of  three  or 
four  acres  per  day  is  readily  obtainable  with  this  device.  For  safe 
work,  however,  this  outfit  should  be  used  only  on  cotton  of  average  or 
low  size,  as  the  passing  wagon  will  injure  large  plants. 

Xece.'isity  for  thorough  spraying, — Some  dissatisfaction  has  been 
experienced  among  certain  of  those  who  have  undertaken  to  check  the 
ravages  of  the  red  spider  by  spraying.  This  can  be  understood  on 
account  of  the  extreme  care  which  must  be  exercised  in  order  to  secure 
effective  results.  In  the  case  of  insects  which  devour  the  plant  tissue, 
even  the  careless  application  of  Paris  green  or  lead  arsenate  to  the  top 
of  the  foliage  is  often  effective.  This  is  explained  by  the  fact  that 
such  pests  are  constantly  moving  from  leaf  to  leaf  and  \\ill  eventually 
eat  some  of  the  poisoned  tissue.  Moreover,  these  insects  often  eat 
entirely  through  the  leaf,  and  hence  it  matters  little  whether  the  poison 
falls  upon  one  side  or  the  other.     With  the  red  spider,  however,  it  is 
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altogether  different.  A  contact  insecticide  is  absolutely  necessary,  and, 
from  the  fact  that  the  mite  as  a  ruh»  passes  its  entire  existence  upon 
the  under  side  of  a  single  leaf,  it  becomes  plainly  necessary  in  spraying 
to  hit  the  entire  underside  of  every  leaf  of  an  infested  plant .  It  is  obAious, 
therefore,  that  indifferent  spraying  is  certain  to  yield  unsatisfactory 
results.  Furthermore,  the  absolute  necessity  for  a  second  spra\'ing 
to  kill  the  hatcheil  eggs  adds  to  the  difficulty.  It  is  hopetl  that  thU 
discussion  may  clearly  convey  the  economy  of  prevention  of  infestation. 
In  conclusion  we  will  refrain,  in  this  brief  consideration,  from  an 
orderly  summary  or  reiteration  of  the  salient  points  herein  contained. 
It  should  be  emphasized  onc<*  more,  however,  that  the  red  spider,  as 
a  pest.  pres<»nts  phenomena  of  a  biologic  and  economic  nature  which 
are  rather  unic|ue.  The  winter  activity  of  the  pest,  the  rapid  succes- 
sion of  many  overlapping  brocxls.  the  lack  of  flight,  the  extreme  omniv- 
orous and  ubiquitous  character,  tiie  limitation  of  dis|)ersion  chiefly 
to  travel  afoot  and  by  water,  the  almost  imi)ervious  protective  web. 
the  spray-proof  character  of  the  eggs,  the  restriction  of  infestation  to 
the  bottom  of  the  leaves,  the  non-wandering  nature  of  the  individuals 
of  the  colonies,  and,  finally,  the  microscopic  size  of  the  creatures — all 
are  characteristics  which  individually  and  collectively  complicate  the 
problem  of  control.  A  serious  considerati<m  of  these  factors  cannot 
but  intpress  one  with  the  intricacy  of  the  red  spiiler's  status  mithin  its 
environment. 


THE  GREEN  SOLDIER  BUG  (NEZARA  HILARIS) 

Hy  H.  I).  Whitmaksii.  (thin  Agrwuhuml  Ex}t*'rimtht  Station 

<  )<  rruHKNCK  AM)  EXTENT  <)F  i>ama(;e.  During  HU 1,  |M»ach  growers 
along  the  Marblehead  peniuMila  rrgi(»n  of  Lake  Krie  sustained  a 
severe  loss  :is  the  result  of  injuries  caused  by  this  insect.  Although  it 
has  b«»<*n  commonly  fouml  in  Ohio  for  many  year*^.  it  ha<l  never  U^en 
rei)orted  in  any  such  abnormal  number>  b«'fore.  and  so  far  as  I  am 
able  to  find  out  was  never  n'ported  :i<  a  special  enemy  <»f  tin*  |H»ach 
in  thi>  >tate.  I  under-^tanil  \tzara  hilnri>.  or  more  jirobably  a  closely 
n*lMtf«i  ".pcries.  \tznra  viriduUi.  ha>  at  time-  done  rou»»iderable  damage 
to  |M;irli«".  in  <  M'urgia  and  orange**  in  Florida. 

Hut  little  \v:i^  arenmi)li<hed  <luring  ItMl  in  determining  the  life 
lii««t«iry  nf  thi**  in>eet.  as  we  were  not  infoniifil  tif  tin*  M*v«*rity  of  the 
attai-k  until  the  !ir-<t  i»f  September.  On  vi'-iting  tin*  infe>te<l  district 
the  roiiilition'^  wt*re  fouml  to  1m*  fully  a*»  b;ul  :«•»  one  of  thi»  growers  of 
]>e:tihe<*  ill  that  reginn  had  pro<-laime<l  them  to  be.  He  estimated  his 
lo^-  :it  fully  S'><MI  and  otli«T-  j>n»fe-'»ed  >imilar  Icw-^e**.     No  «»ne  setting 
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the  quantities  of  worthless,  gnarled  fruit  lying  on  the  ground  could 
doubt  their  statements  in  the  least.  Many  of  the  Elberta  trees 
showed  a  loss  of  two,  three,  or  more  bushels  per  tree. 

Character  of  injury.  These  bugs  commence  feeding  on  the  small 
fruit  during  the  last  part  of  June  and  in  early  July,  and  continue  work- 
ing upon  the  fruit  until  late  fall.  They  feed  by  puncturing  the  skin 
with  the  beak,  and  by  sucking  the  juice  from  the  flesh  of  the  fruit. 
In  a  short  time,  a  small  droplet  of  gum  appears  at  the  injured  point, 
which  in  time  becomes  irregular  in  outline,  owing  to  the  fact  that  the 
cells  about  the  puncture  are  killed,  thus  making  them  incapable  of 
further  growth.  The  degree  of  irregularity,  of  course,  depends  upon 
the  number  of  punctures.  Wliere  the  fruit  is  badly  punctured,  it  be- 
comes entirely  unsalable,  while  extra  fine  fruit  showing  but  one  or  two 
punctures  has  to  be  graded  lower,  thus  decreasing  its  value. 

Injury  of  1912,  and  note  on  life  history.  Practically  no  damage 
was  done  during  the  year,  and  so  far  as  I  was  able  to  find  out  from  the 
growers  and  by  making  a  visit  to  the  previously  infested  district,  hardly 
a  bug  was  seen.  One  egg-mass,  however,  was  found  of  this  species, 
while  collecting  at  Wooster,  on  a  leaf  of  Viburnum  prunifolium  (black- 
haw)  the  last  week  in  June,  which  hatched  on  July  1.  From  this  egg- 
cluster  I  was  enabled  to  carry  two  specimens,  a  male  and  female, 
through  five  instars  to  the  adult  stage,  which  was  reached  on  September 
1  and  2. 

Notes  for  1913,  and  a  further  account  of  the  life  history. 
The  past  season,  these  bugs  were  reported  as  occurring  in  small  num- 
bers on  peaches  in  the  previously  infested  district  along  Lake  Erie, 
but  the  damage  done  was  but  slight  compared  to  that  of  1911.  While 
collecting  in  and  about  Wooster,  I  found  them  particularly  abundant 
on  wild  cherr>'  in  the  latter  part  of  June,  and  afterwards  on  elderberr\% 
black -haw  and  dogwood  (Cornus  alter  ni folia),  thereby  enabling  me 
to  work  out  the  life  history  in  detail,  both  in  the  field  and  laborator>\ 
The  first  appearance  of  the  adult  form,  after  hibernating  through  the 
winter  in  protected  places  under  leaves  and  lo()>e  earth,  was  about  the 
middle  of  June.  The  time  of  appearance  is  undoubtedly  controlled 
by  the  season,  probal)ly  occurring  a  little  later  than  usual  the  past 
year,  as  it  was  comparatively  backward.  I  found  five  adults  on  June 
11,  on  wild  cherry,  and  after  that  date  found  them  in  abundance  up 
until  the  latter  part  of  June,  when  the  number  of  adults  seemed  to 
decrease  until  one  could  hardly  find  a  specimen  after  the  middle  of 
July.  The  decrease  in  adults  was  marked  by  a  corresponding  increase 
in  the  number  of  immature  bugs. 

The  eggs  laid  by  different  females  sometimes  vary  in  color;  com- 
monly she  desposits  light,  yellow-colored  eggs,  but  occasionally  will 
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(lejK)sit  lipht-grwn  oRgs.  This  is  an  individual  characteristic,  the 
eaus(»  of  which  is  unknown.  The  color  of  th(»  c^**  remains  constant 
in  each  suc<*essive  hiyinj?  hy  the  same  femah*.  From  two  to  three 
days  l)<»fore  liatchinp.  l)oth  the  y«»llow  anil  jcreen-<*olored  ej^gs  take  on 
a  pinkish  >liad(»  which  increases  in  depth  until  the  cap-<»nd  lH*con:e» 
nearly  re<l,  just  h(»fore  hatching.  The  number  of  crrs  laid  by  different 
individuals  varices;  one  insect  may  deposit  three  clu>ters  of  egg^.  The 
first  laying  is  always  the  largest.  u>ually  consisting  of  between  40  and 
o()  eggs,  although  soire  in<lividuals  do  not  deposit  nearly  so  many. 
The  se<'ond  hiying  of  egg>  contains  commonly  about  half  the  numi  er 
in  the  fir>t.  although  this  .sometimes  varies.  The  third  cluster,  when 
th<Tt»  is  one.  commonly  contains  from  two  to  six  eggs.  They  adhere 
to  each  oth<T  by  a  c<'!nent-like  >e(Tetion  deposit e«l  by  the  parent  and 
an»  attached  to  the  leaf  by  a  >imihir  >ubstance.  They  are  oval-shapcnl 
and  are  lar>;e«t  at  tlie  t(»j>,  or  cai)H»n<l.  They  measure  about  one- 
sixtn*nth  of  an  inch  high,  by  one  thirty-<ec(»nd  of  an  inch  acnjss. 
On  looking  clo>ely.  one  will  see  a  >mall  circular  cap,  around  which  is  a 
single  row  of  rather  >tubl»y.  clubshaped,  >pine-lik<'  processes.  The 
eggs  hatch  in  from  seven  to  nine  days.  The  i)erio<l  from  the  egg  to 
the  adult  varies.  The  shortest  jicrio<l  from  the  tirre  of  hatching  of 
the  egg  to  the  adult  stag**,  reconled  during  this  seaM)n's  experiments, 
was  from  July  2.S  to  S«»ptembrr  10,  or  a  total  of  forty-idne  «lays,  the 
cluster  <»f  eggs  having  been  laid  on  .hdy  11.  The  longe>t  period,  which, 
by  the  w:iy.  w:i>  fro?n  thi>  >aii.c  egg  clu>tcr.  wa>  from  .hdy  2ii  to  Octo- 
ber it.  or  a  total  <»f  M*venty-five  day^.  The  following  is  a  record  of 
the  life  hi-»tnry  of  th<'  young  buj:>  hatched  from  the  ab<»ve  egg-mass. 
Kgg>  hatched  .luly  X\  during  the  forenoon,  and  the  ytamg  nymphs 
n'lnained  in  ;i  m:is>  b«-ide  tli«'  egg  -he|N  from  which  they  hatched,  with- 
out feeding,  until  l.l."»  ]t.  ni..  .luly  2S.  when  th<-y  com»i;enced  molting. 
.\ft<T  having  njolteil,  they  -ej)Mnite»|  :ii»d  '-tart<M|  leedingon  the  berries. 
<M»ntinuiiig  to  feed  and  renting  at  intirv;iK  until  >ome  time  between 
4.'M)  j».  m..  Auu:u««t  r»,  and  T.'M)  a.  m..  .Vugu^t  7.  wln-n  mo>t  of  them 
molted.  The  final  sprcimen  did  n(»t.  however,  inojt  the  >ec(tnd  timt^ 
until  Auicu^t  s.  AuKU-t  i:i  two  •specimen'-  n.olteil  the  third  time, 
c'lrryinn  tliein  into  the  lourth  iii-t:ir.  They  et»ntinued  molting  at 
intervMl-  iintij  -on.rtiihe  1  itue«  n  \.'M)  j>.  m..  .\uuM-t  17.  :int|  7. HO  a.  m.. 
.Vuuu-t  Is.  uliin  the  l.-i-t  t\\i»  riMilted  thi*  fourth  tiii:e  and  from  this 
tiU'e  mi    -peri!l:rn-   Mioltnt   :il    llllervaN  UlltJl    tlie\    IkmI   all   molti'<i   tln» 

fi»urtli  ti?i.i-  i»n  Septeiiilii-r  'J.  <  U\  .'*»e]>teiiibrr  in.  t\\i»  "-piciimns  molted 
the  tit'tli  !l!ii*-.  iM-eoTitiiii;  .'MJult^.  .Mid  tiie  liiojtiim  <-<»|it  inueil  until  tile 
\-A^\  ^petiiiii  ii  !r:in*lorii.e«|  -oiii«  tiirr  betwein  \,M)  ]i.  III..  October  .">, 
and  7.00  .t.  !ii  .  Otitilirr  ti.  Tlii*  w:i-.  by  the  w;i\.  tli«-  late'-t  record 
whiili   I  li;i\«-  I*ir  tin*  lii:it»iril'U  ol  thl-  -pecii-.  in  r;ipti\it\. 
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After  becoming  adults,  they  continue  to  feed  until  cold  weather, 
when  they  conceal  themselves  in  some  protected  place,  conning  up 
on  warm  days»  but  returning  to  their  hibernating  quarters  with  each 
cold  spell,  and  after  real  winter  weather  sets  in,  do  not  appear  again 
in  any  noticeable  numbers  until  the  warm  weather  of  the  following 
year.  The  11th  of  June  was  the  first  day  of  the  past  season  on  which 
I  fourd  any  specimens.  The  scarcity  of  bugs  up  to  this  time,  as 
I  have  previously  mentioned,  was  undoubtedly  due  to  the  backward 
spring,  as  we  did  not  have  any  real  warm  weather  until  the  first  of  June.  ' 
After  this  I  had  no  trouble  in  finding  the  bugs.  The  latest  date  re- 
corded for  taking  the  adults,  while  collecting,  is  November  6;  however, 
I  did  find  one  specimen  resting  on  the  wood-work  in  a  breeding  cage 
out  of  doors  December  4;  but  I  believe  that  most  of  the  bugs  seek 
sheltered  places  soon  after  the  middle  of  October,  as  it  is  very  hard  to 
find  any  after  that  time. 

Conical  Gnipe  Gall  (Cecidomyia  vUicola  O.  S.).  The  characteristic  gall  prtK 
ductnl  by  this  species  is  reddish  or  retldish  Rreen,  one-quarter  to  a  third  of  an  inch 
long  and  occurs  on  the  upper  surface,  sometimes  in  numbers,  of  the  leaves  of  various 
species  of  grape.  It  is  not  common  though  occasionally  locally  abundant.  The 
larva,  though  minute  and  diflScult  to  discover  in  the  gall,  is  an  exceedingly  interesting 
form,  since  the  appendages  at  the  posterior  extremity  are  evidently  used  as  prehensile 
organs,  as  was  demonstrated  by  observation  upon  living  specimens  last  summer. 
The  interior  of  the  gall  is  so  smooth  that  there  would  seem  to  be  little  or  no  oppor- 
tunity for  the  larva  to  use  this  grasping  power  while  in  the  deformity  it  produces, 
though  it  is  possible  that  its  ability  in  this  din»ction  may  be  extremely  ser\Mceable 
after  the  maggot  enters  the  soil,  which  latter  is  presumably  the  case. 

I^rva.  Length  1  mm.,  moderately  stout,  pale  yellowish  green.  Head  broad, 
bromlly  rounde<l  anteriorly,  almost  subglobose.  Antennae  moderately  long,  stout, 
biarticulate,  the  basal  segment  disk-like,  the  apical  one  with  a  length  over  twice 
its  diameter.  Conspicuous  brownish,  presumably  ocular  spots  may  be  observed  near 
the  latero-poeterior  angles  of  the  hea<l.  Skin  smooth,  segmentation  distinct;  breast- 
bone weakly  chitinizetJ,  minute,  reniform,  the  anterior  margin  with  tv.o  small  subme- 
dian  teeth  and  more  lateraUy  a  pair  of  smaller  teeth;  small  scattering  setae  occur  on 
the  body;  posterior  extremity  bilobed,  the  ventral  f)ortion  bearing  stout,  submedian, 
chitinous,  upcurve<l  processes,  each  with  an  indistinct  basal  tooth  anteriorly;  the 
dorsal  lobe  broa<l,  obliquely  truncate  as  seen  from  the  side  and  the  face  armed  with 
an  irregular  series  of  moderately  large,  conical,  chitinous  teeth. 

In  life  the  hooks  and  this  dorsal  process  are  frequently  apposed  and  evidently  form 
an  eflScient  grasping  organ.  The  description  was  drafted  from  larvse  taken  from  the 
galls,  the  tips  of  which  were  turning  brown,  collected  at  Highland,  X.  Y.,  July  22, 
1913.     Tliere  were  alnmt  }4eventy-five  galb  on  one  leaf. 

E.  P.  Felt. 
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A  DESTRUCTIVE  PINE-MOTH  INTRODUCED  FROM  EUROPE 

(Evi'tria  huoliana  Srhiflfrrmiller) 

By  Arc;rsT  IU's<k.  o/  liranrh  of  Fon-^t  limt-rtH^  iiunnn  uf  Knlnmolojij,  I'nitrl  SUth  * 
Ih  }Mirtttu  tit  ttf  Ayrirultun: 

III  May,  this  yt^jir,  :i  corn'spoiulont  from  Lon^  Island  n»|)ort«*4l  to 
th<»  Division  of  Forest  Ins«»cts  of  the  rnit(»<l  States  Bureau  of  Knto- 
ni(»logy.  that  a  L(»pi<lopterous  insect  was  s(Tiously  injuring  some 
young  S<'oteli  pines  {I^inui^  stfhrstris),  un<ler  his  surveillance  at  <5n»at 
Xeek.  SpcM'iniens  of  the  larva»  an<l  tin*  injury  were  refernnl  t4i  the 
writer  for  identitieation. 

The  severity  of  the  injury  was  at  <mee  realized,  lint  the  larva  eould 
not  he  identified.  In  order  to  ascertain  the  extent  of  th<»  injury  and 
to  obtain  sufficient  live  material  for  study  and  rearing,  the  writer  wa» 
authori/e<l  to  visit  the  hx-ality  and  this  was  <lone  on  June  I.  It  was 
foun<l  that  the  trees  had  heen  planted  on  both  sides  of  avenuiv,  in 
a  large,  newly  «leveloped  suhurhan  tra<'t,  and  that  all  of  tln^se  trw^s 
were  heavily  infeste<l  l»y  a  I.epidoptennis  larva,  which  tunnelh*<J  the* 
tips  of  the  heading  branches  and  thereby  severely  cluM-ked  the  growth 
and  injure*!  the  appearances  of  the  tn»es.  On  some  of  the  young  In'os, 
eight  to  ten  feet  high,  as  many  as  fifty  terminal  shoots  had  been 
destroyed  and  their  UM'tulnen^  as  nrnamental  trers  wa>  nnich  impainMJ. 

At  tlii--  liii.e  iii.'iny  of  the  larva-  had  j>ui'.;it<*d  and  fn>n»  tin*  material 
securrd  :i  i.-iruf  immber  of  tli«'  mollis  i-»**ued  tluring  iIm-  last  half«»f 
June  at  tin-  tirld  vt;iti«»n  tor  ft»nvt  i!i>(Mi>.  I!a>t  Kail-  < 'liureh.  \a. 
It    |)roVr«|   to   br    I  ||r   Wrll-kuown    l!urn|H';iU    Entnn   Inntliiniil  .S'hifTi-r- 

mill«T,  wliirli  ba-  liitlirrto  not  lM«'ii  n'pnrtnl  from  \Wi^  country. 

'I'lii-  -i-rrii"..  wjiiili  abo  orrur-  in  >ibrria.  ilo*"-  roii^idrrabli'  d:imaue 
to  thr  pin«'-  o|"  liuiopf.  and  it  lia-  bnii  tin-  i»bjrit  of  mudi  **tudy 
and  an  r\t«n*-i\r  Iit«ratun*.  It  i--  umrrally  n-ionni/rd  by  lea«ling 
fon^^tri"-  in  I'.mopf  .i-  on<'  of  tin*  ino^t  tjr  «Vfn  tin-  on«*  mo-t  injurious 
in«»i'i-t  to  /'»/i'/«  s*//Mv//f>  :tnd  otiirr  pin*-.  \  r|i;ir:iit«'ri>tir  n'^ult 
of  tin-  injury  ••!"  ihi-  iii-«'«t  i-  :i  prruliar  «»ir\«*d  urowth.  tli*-  -o-r:dli'i| 
*  To-tlioiiH  T."  "  l';jioiin»itf."  wliirii  i-  ;i  t'.imiliar  -i^lit  in  Kuro|.«*an 
j»in«-  l"or«  -I-.  :iimI  \\lti'  !i  -«ii«ni«.I\  d»'pri'rj:iii-.  tlii-  v:ibir  ot  tin*  tni>. 

Th .iiir«n««    «•!  till".  Mi-f' t  on  I.t»n«  l«'I:int|  i*-.  t hiTri'orr.  n\  '•oim- 

imporT.itii  •-.  ••in  -•'.  •i;il  in«hi:«-noii^  I-!i»t>ni  ^p»rir<.  Mlrr:nly  .'on*>tituti* 
;i  -rrl'»ii-  |»i"!-l«iii.  • -p««i:illy  in  iln-  ••ijltur«-  "l*  >ouim  pin**  \wr<.  mul 
\h'\^  l.'iropi;ih  HiipMif .liion  niny  \\»1I  oiiti.tnk  our  n:ttivr  -prrir-  in 
«l«'-l.rM<M\  I  ni-'  Ibiwi  Vf  r.  it  i-  tiiiil*-  tn  -p.riil:iti  .iliont  tli»'  pooibb* 
''pna"!  of  til.-  -|M-.!i*  t<i  oiir  n:iti\«'  pini-«  :inil  tii*  n-^ulnni:;  injury, 
but  it  i-.  :it  l«-.'t*t    .1  jM-t  r;iii-i   lor  apppli«'Ji'-ion  au«l  it  -ImmiM  bi'  care- 
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Plate  10 


Breeding  cag^s  at  Nadi,  Fiji.    Nets  over  doors  were  for  catching 
flies  that  escaped  when  cages  were  entered 


Uberating  boxes  in  the  field  at  Nadi,  Fiji  9^^^^^^  by  CjOOglC 
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fully  wat('h(*d  in  view  of  the  experience  with  other  forest  Lepidoptera 
introfhiced  aeeidentally  from  P^urope. 

How  long  the  species  has  existed  in  this  country  and  how  extensive 
is  its  present  range  n)ust  be  determined  by  investigation.  It  was 
observed  on  the  pines  at  (IreatNeck  last  season  also,  1913,  and  Dr. 
Hopkins  was  informed  about  it,  but  too  hite  to  secure  material. 

However,  it  seems  probabU*  that  it  is  a  recent  introchiction,  consid- 
ering that  the  species  has  not  been  noticed  before,  although  special 
work  on  this  group  of  pine  insects  has  been  done  by  Packard,  Riley, 
Fernald  and  later  workers,  and  extensive  and  careful  collecting  has 
been  done  in  recent  years  on  Long  Island  by  the  several  active  ento- 
mologists of  the  vicinity,  and  the  more  so,  as  it  is  a  strikingly  colored, 
orange-red  insect,  three  fourths  of  an  inch  or  more  in  alar  expanse, 
larger  and  quite  different  from  the  other  species  of  the  genus.  The 
work  also  is  easily  noticeable  and  presumably  would  have  been  ob- 
served before,  if  the  species  had  been  present. 

Tlu'  eggs  are  laid  on  the  buds  of  pine  in  the  late  summer;  the  young 
larva  eats  out  one  bud  during  the  fall  and  overwinters  within;  in  the 
spring  it  leaves  this  bud  and  attacks  the  young  growing  buds,  exca- 
vating an<l  successfully  killing  a  number  of  these;  as  the  twigs  grow, 
the  larva  often  eats  only  one  side  of  them,  thereby  causing  the  above- 
mentioned  curved  growth,  which  results  in  the  characteristic  **  Post- 
horn."  The  larva  is  dark  brown  with  black  head  and  thoracic  shield, 
it  l)(»c()in(»s  mature  early  in  June  and  pupates  within  the  last  silk-lined 
burrow;  the  moth  is  17  22  mm.  in  alar  expanse;  the  fon^wings  arc 
ferruginous  orange,  suffus(»d  with  dark  red,  especially  toward  apex, 
and  with  sevtTal  irregular,  anastomosing,  silvcTy  cross-lines  and  costal 
striguke. 

Th<»  sjMM'if's  has  cmly  one  generation  in  Kurope,  overwintering 
as  half-grown  larva'  an<l  issuing  as  moths  in  July,  but  allied  species 
of  the  genus  in  this  country  have  two  generations  amiually,  and  it 
is  not  imj)ossil»le  that  Kntria  buoliana  may  also  develop  two  broods 
in  this  climate  and  thus  greatly  increase  {\w  potentiality  for  injury. 

Kntomologists  and  others  interest<'d  are  asked  to  be  on  the  h)okout 
for  this  d<»structive  ins(»ct  ami  to  please  n»port  eventual  outbreaks 
to  Dr.  A.  D.  Hoj)kins,  in  charg<'  of  Forest  Insect  Investigations, 
Bureau  of  Kntrnnology,  United  States  Department  of  Agriculture. 

KXPLANATION  OK  PLATK 

Kij:.  1.   "  I'n.stlnnii"  growth  causMil  by  Kntria  hmtVnna. 
'2.  h'rt  trill  h'Uflinim  2\  tiiiios  cnlrir^ml. 
:>.  Entrin  huitJinua  Vdum?  I:irv:i  in  pini'  binls. 

1.  :ift«*r  (J.  Sf'vcrin:  "A*  {jturi  Rttinin'* 

'J  anil  ;l,  after  J^  W.  V.  Hoiw:  *'  Ihiusk  Fnrstztntlogi/' 
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Proceedings  of  the  Ti^v^elfch  Annual  Meeting  of  the 

American  Association  of  Horticultural 

Inspectors 

(Ct.ntinued) 

BEPORT  OF  COMMITTEK  OX  8TANI)ARI>1ZATI0N  OF   PHRASEOLOGY 
AND  VALT'E  OF  IXSPE(TIO\  CKRTIFICATIX 

The  uiiilor»i)(noil  ooiiiniitttH*  l»og8  to  submit  the  following  rejMjrt: 

It  hns  lon^  Imvii  nvo^niztNl  anions;  Htatc  ins|»ection  oflieialu  that  there  \»  a  tliver- 
■itr  of  wonliii^,  meaning;  an«l  value  of  inK|Hvtioii  eertifieates  which  is  not  onlr 
confuMiu^  and  nnHleadiii^  but  which  coutlivts  with  the  general  i»ur|>om*H  of  the 
inspector's  work.  lu  dealing  with  the  subject  assigned  to  this  committee  we  mnft 
first  of  all  clearly  nvo^nize  the  objectH  in  view  in  state  uurm^ry  iiiMiHVtions.  Thia 
we  l>elieve  i».  Ih^voihI  diNj^ute,  the  ri>Htriction  of  the  spreail,  the  prevention  of 
unne«*<>}«Hary  ilism^niination,  aii«l  the  extermination  whenever  practicable  uf  insect 
pestH  anil  plant  «lis«*aHi*H  within  the  state  maintaining;  the  ins|MH*tinn  service.  In 
the  pr«>vcnti(>n  of  unniH'i*si4Hry  iliMunni nation  threi*  lines  for  the  accomplishment 
of  ^oo«l  rt*Hults  are  o)K>n.  First,  the  mana^^enient  of  ItM'al  problems  which  are  not 
of  tliriH-t  concern  to  other  stutes;  mvond,  the  prevention  of  nurm»ry  stock  grown  in 
the  state  U^ng  trauH)K>rte<l  in  interstate  commerce  in  an  infecteil  or  infi*steii  con- 
dition; third,  the  in!«|»ection  of  every  living  tr«s>  or  plant  im|H)rte<l  into  the  state 
from  another  state.  Th«>  last  line  of  activity  is  imt  available  to  all  state  ins]»ec- 
tion  i>t1ii-iuls  at  pn's^'nt.  The  s«N-oiiii  lint*  is  t»f  iinniensi*  inifHirtance  to  nil  state*. — 
even  thus<>  fortunate  emui^h  t(»  have  provisions  for  the  iiisiHi-tinii  of  all  iii>)Hirt«Hl 
trivs  and  plants  at  destination.  In  oriler  to  r«*4'ei\e  the  full  benefits  of  etTurts  ti» 
prevent  ilisi^iised  an«l  insMM-t  iuf«»stetl  nurM»ry  ^tork  U'ing  trans|M»rted  interstate, 
ea4'h  ins|H*i*tioii  otlirial  must  ns'o^nize  this  obj«H't  as  :i  purpos4\  in  part,  of  nurs«*ry 
insiMM-tton  work  in  his  own  state.  The  i>suani'e  of  general  nurwTv  certitii-ates  nr 
licens«>s  with  the  knowledge  that  they  will  Ik*  or  may  In*  iistnl  as  a  rtH|iiir<N|  accom- 
paniment iif  interstate  shipments  of  nurwry  stoi-k,  is  in  its«»lf  a  virtual  re«'o;»mti«in 
of  this  principle.  .\  ch'ar  wnilerstandin^  by  all  I'lHicerneil,  of  the  phrasiMdngy  ainl 
of  the  value  of  in^{Hftton  i-ertitii-att  s.  will,  wi*  iM'heve,  lead  inilire<*tly  to  an 
improvt*mi*nt  ti»  a  considerabb'  eitent  in  the  coniiition  of  interstate  shipment^*  of 
nurs«My  stock. 

In  aeipiirin^  information  for  the  preparation  of  this  report,  a  fin'ular  of  •pit*-- 
tions  was  sent  out  to  the  iii>a>i  in*«|HHtion  iinitial  in  ea«'h  state  and  fort\  ti\e  replu*> 
were  ni-ened.  The  thank**  of  the  ctisnnntt^'e  are  -lue  thi-M*  nten  fi»r  tin'  full  infor- 
mation anil  lor  ni:in,\   laluabl'*  xii;r|^,..«tions  whi«  h  they  ha\e  •iubmitteil. 

Thirtv  four  >tatr  in-}Hiti<>n  ofbt-iaN  report  tltnt  tliev  fit  her  lia\«'  full  authority 
to  rli:ini;e  llie  j.ri'*en!    wor-lui]^  of  tht  ir  ".tate  •iTtilii-atf.  ur   that    it   i-an   U*  •Imii* 

withiHjt  arniijilnifnl  .ii'  tl xiotiii;;  law.     Six  onl\    rf|.nrt   l»-;:al  li?iiitatp»n*  of  any 

const '•{iien<-i'. 

Kjtditt»«*fi  :ii«'  III  f:i\or  nf  f  •■faifiifi;;  ihfir  pri"«i-nt  form  of  ii-rt  ili«  ;it«'..  **u\\  <iiitil 
soniethirsi;  l>»*tT«i  .;in  l«i'  .ifiii«'.i  npoii:  -i\t»»«'n  an-  iiie|nalitii'dl\  in  Ia\«»r  of  retain 
iiiii  Thf  |.r»Hi.|iT  w.ii.hii;' .  fi\.-  a'f  iiii<fiialilte.|lv  iipjiiKM-.l  !•»  ii-laiiiiu:^'  iIm-  prf*^-nt 
«««r.nii;;  Iif  tlnii    -tale  t  ft  t  ifi.  ati  - ;    tlini-   fu\»»r   their    pif<»«-nt    f«Tni    with    |>>io>ib|y 
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slight  changes;  one  would  ** compromise  for  the  sake  of  uniformity'*  although 
satisfiecl  with  his  state  certificate  as  at  present  used.  Of  the  forty-three  answer- 
ing, twenty-four  may  be  considered  to  have  in<licate<l  a  willingness  to  change  the 
wording  of  their  certificates  to  conform  to  any  improvement  which  may  be  decided 
upon  by  this  association,  while  nineteen  may  be  considered  not  to  have  indicated 
such  a  willingness. 

Twenty-five,  or  nearly  60  per  cent  of  those  answering  the  question,  consider  that 
their  respective  state  certificates  are  literally  accurate,  twelve,  or  nearly  30  per 
cent,  consider  that  their  state  certificates  have  a  literal  meaning  but  with  miscel- 
laneous mental  reservations  and  qualifications,  six  do  not  consider  their  certificates 
to  be  accurately  worded. 

Thirty-six  believe  it  practicable  to  secure  uniformity  to  a  reasonable  degree  at 
least;  of  the  wording  of  certificate  three  regard  the  accomplishment  of  this  as 
doubtful,  two  regard  it  as  impracticable  and  one  expresses  the  conviction  that 
uniformity  of  wording  is  unnecessary,  that  uniformity  of  meaning  is  all  that  should 
be  desired.  Of  the  thirty-six  who  replied  in  the  affirmative,  six  expressed  the 
following  qualifications:  (1)  ''If  insects  or  diseases  found  were  named  in  the 
certificate;''  (2)  "If  every  tree  is  inspecte«l  root  and  branch  at  the  nursery;'* 
(3)  **By  fumigating  all  stock  not  absolutely  dean;"  (4)  *'In  simplified  form;" 
(5)  "Very  liberal  in  form  not  too  explicit;*'  (6;  **One  for  the  North  and  one 
for  the  South." 

As  far  as  can  be  determined,  the  inspection  certificates  of  all  states  cover  both 
insect  pests  and  plant  diseases  except  that  in  three  cases  "fungus"  diseases  only 
are  S|>ecified  in  the  certificates,  omitting  from  consideration  bacterial  diseases, 
root  knot  and  plant  diseases  due  to  unknown  causes. 

Thirty-five  species  of  insect  pests  and  twelve  plant  diseases  necessitated  the 
temporary  withholding  of  inspei»tion  certificates  in  various  states  during  the  past 
year.  Of  these  pests  and  diseases  the  San  Jos<^  scale  is  reported  as  the  cause  of 
the  action  named  in  27  states,  crown  gall  in  15  states,  the  oyster  shell  scale  in  10, 
the  woolly  apple  aphis  in  9,  pear  blight  in  7  states,  the  scurfy  scale  in  5  states,  the 
peach  borer  in  o  states,  and  all  of  the  other  ]>ests  and  diseases  in  less  than  5  states 
each.  In  the  foregoing  enumeration  several  states  have  been  indutled  more  than 
ont-e. 

Of  41  states  answering  the  question  conreruing  the  matter,  34,  or  nearly  85  per 
cent,  have  only  one  form  of  certificate  whirh  is  use<l  on  stock  which  is  grown  in 
nurseries  where  no  pests  whatever  are  fountl  and  also  in  nurseries  where  pests 
were  found,  but  subsequently  apparently  exterminated.  Of  these  34,  six  provide 
for  the  insiHH-tion  of  the  stock  at  the  nursery  at  the  time  it  is  dug  and  under  such 
a  provision  the  certificate  has  an  entirely  different  meaning  and  vahie.  One 
state  reports  one  form  of  certificate  with  a  few  spei*ial  exceptions,  and  six  reiH>rt 
different  kintls  of  certificates  adapteil  to  the  circumstances.  Florida  has  five  tyi»es 
of  certificates.  In  addition  to  the  ordinary  blanket  certificate  and  special  package 
certificates,  a  local  sales  certificate  is  used.  This  is  issuetl  to  nurseries  having 
stock  diseased  or  infested  by  pests  in  any  degree  and  locate<l  in  sections  where  those 
particular  diseases  or  pests  are  prevalent.  They  are  plainly  indicated  as  void  for 
rail  or  water  shipments.  Kansas  and  New  Hampshire  issue  two  kinds  of  certifi- 
cates, one  the  onlinary  blanket  form  and  one  a  certificate  of  fumigation.  Ohio 
also  issues  these  two  forms  but,  in  a<ldition,  has  strict  requirements  concerning  the 
disposition  of  the  stock  fumigateil  for  the  San  Jos^  st»ale.  not  permitting  it  to  l>e 
sold  in  the  state  ex<'ej>t  in  infested  sections  and  with  the  knowledge  of  the  pur- 
chaser.    In  Louisiana  certificates  are  issued  which  are  limited  to  use  for  certain 
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plaiitM  oii]y.  Ill  WcHt  Virj^inia  two  foriiiH  of  cortiHcatott  aro  iM«u«*<I  coveriufi;  two 
(*lasMON  of  iiurtM^ries,  oii«>  wht*r(*  no  *'«laiiKorously  iiiJuriouH  iiiMvtH  or  plant  iliii* 
cuM's"  an*  found,  and  oin*  wli«»n'  such  hav«'  lu'i'ii  found  ami  Mil>sc'<jurntly  <'Xtor- 
minat<*<l. 

Of  4:»  stat«*M  furnishing  the  information  l!(>  have  no  c^taMishiMl  liM  of  nanusl 
pests  to  whirh  their  certifi«'att»s  have  s|>o«'iul  ajipliration.  S«'viMit*HMi  Htati*t(  have 
a  re^uhir  list.  The  inrhision  in  the  state  law  of  such  phraM*s  as  **San  Jom*  nenle 
and  otiier  injurious  ins«M't  pests  or  plant  dis4*ases''  'i»  not  here  re^nied  aH  an 
«*f(tablisheii  list.  Of  the  estahlishe*!  lists  the  most  eomprehenKive  i^  that  of  (*on- 
nwtieut  which  imdudi's  1*0  ins4Tt  |M»sts  and  !•»  plant  dim^aM^s,  rhwely  ftdloweil  by 
rtah  with  17  ins«><'t  |K*sts  and  11  plant  dim^nses.  In  many  east's  the  list  is  nioro 
or  less  elasti«',  but  in  s«*veral  statics,  even  with  eomparatively  limit«Ml  lists,  inM*et 
|M>sts  and  ]dant  disiMisi's  not  otiicially  dt*si^nated  as  **  dangerous '  *  are  disretrard«*«i. 
In  the  ('as«*  of  two  ailjuinin^  states  having  praetically  iiltMitieal  inse<*t  |M*st  and 
plant  iliM^iise  problems,  ont'  disre^rds  all  except  11  insivts  anil  7  plant  iliseaiM*ii, 
total  iH.  while  tht>  oth<'r  practically  disregards  all  except  six  instvts  and  thrtM*  plant 
dis<>ast>s,  total  i*.  In  another  instance  all  except  Irt  inmvt  ]»estH  and  plant  diHcaws 
are  disre^ardi^l  while  in  an  a^l joining  state  all  excejit  lU  lire  disrej^anhNl. 

With  n-ferenee  tu  the  insists  which  an*  n*fi(arded  as  "danKcnms"  pests,  tin* 
reports  from  M*veral  states  inform  us  that  certain  «vonoinic  ins<*4*ts,  such  as  the 
oyster  shell  and  S4'urfy  s«-ales  are  regarded  as  coming  within  the  uH'antnt;  of 
the  state  law  <»r  certificat«*  only  when  they  are  iloin^;  actual  damajre  to  the  nunu^rv 
trees  when*  found.  This  practice  may  1m*  obj(H*t<Nl  to  on  the  );r«iund  that  a  Itadly 
inft^teil  tn»<*  is  more  likely  to  )n>  n«iticeil  by  the  averaj^e  purchas«*r  or  even  cullt*<l 
out  by  the  nurs4>ryiiian  himsidf,  wh«'reas  the  sli^rht  inf«*stations  are  m«'re  apt  to  In* 
overl(N»ked  anil  are  th«>refore  mon*  likely  to  l»e  the  caus«*  of  transferring;  ins<vt 
|H*sts  to  previously  uninfest«'tl  c»r«diards  or  ItM'alitii^s. 

Reportin*;  on  crown  ;;all.  which  iliM-as*'  was  tak«>n  as  an  «-xamplc  to  determine 
the  difTtTfiice  in  \alues  an<l  mcanin^H  of  certificaten,  .'{7  iii^ptH'tion  otiiciais  ri*<|uire 
the  •l*'stni«-tioM  of  infecteil  stiM-k  or  at  least  ilo  ni»t  |M'rmit  its  sale.  Of  tlu»^'  117, 
six  provi«lt>  inHpt><-tor<t  tn  rxamin**  the  •^tock  when  dn^  ainl  to  >**•«>  that  the  r«N|uire 
inent  is  mi*t.  thnn'  re«|uire  a  ^inttiMi  pledge  from  the  nursfr>nuin  that  iiifet-teil 
stock  will  be  •M'parated  out  and  •jestriiynl  and  L''^  apparently  have  no  formal 
arran^ementN  «'oni-eriiin^  thi*  matter.  A-ide  from  the  ;s7  who  repnrt  n tfmri  m*  nfjf, 
two  report  that  tin*  nnrst>rymen  are  * '  re«nie<.t»*ir  *  to  M>parate  out  anil  to  det«tri>v 
the  infts'teil  r«t>M-k.  twn  report  no  re«|uirements  and  two  are  fortunate  in  imt  h:t\in^ 
UM't   with  the  di^'ane  in  thi-ir  ri»*»|»eetive  states. 

An*<\veriii;;  a  'juetti«»ii  a<*  tn  whether  it  woiiM  be  practicable  tn  file  annuully  with 
every  otiier  ^-tate  iiiHiH-ition  i>ttl«-ial.  a  li»*t  of  niirMTJes  to  winch  ■■ertitii-ate**  have 
Ui'ii  iH-u»'ii.  thirty  m-x.-h  ntatc  repuri  in  the  ailiriiiati\e.  <iiit>  r»u  furnish  li«»t  nf 
boii«|i*>l  :iii.|  liri'iiHi'.l  iiurorr  viiii'ii.  twn  report  hnk  of  pro\iH|nii>.  fur  th»'  ••xtia  •itlict* 
work  :ifH|  I'm  p.»'.t.i;;«-  :iii.|  twn  report  that  im  general  ••ertifitates  are  i-^ueii.  Tlie<*e 
two  I  •i.il.|  nn  .liiijbt   ti.rni-h  h».T*  of  b  •n>leii  nr  liieii*M>.|  iiiirHeryiuen. 

i}\.*'  .jUi-tuM.  relat.-.|  to  the  pia^  t  HJibjIitv  of  eaih  -tate  in-pist  mn  otticinl  in 
cli;ir;,'f  :  trri.^iiitii;  i:i.  It  i.tht-r  .  hief  -tate  otlj.  lal  with  a  •letaile<l  report  of  the  exai't 
tiii'liii;:^  •■!  Ti..-  :ii.,|.«>.  t'lro  III  fa«h  nui'»er\.  Tliirt\  thr»'e.  or  iiuti-  than  7.'  pt-r  •  ent, 
t;!iv«-  ii'*  ii[  l:t\..i.iM«-  r«  (•li«-.  iiu  lu'liiix:  •\  a!bi!iiati\e  replie-  witli«.iit  ipialitit  atmiis. 
Two  •  iiioi  h-r*  I  llif  iiiatti-r  .lonblfiil.  >>i\.  \iii  lii>liii<,'  om*  on  a- .  ouiit  of"  la<  k  tif 
fulfil,  '.pi.rtf.:    nilaMirabli,  wlnli-  t\\ iM  not  loiiptiat*-  --i i.x  j^o-rHTaJ  iiTtifi 

eati'i    Wi  If    .->«', I.!. 

r».i     •  x.iii  ii.at  i-.Ti    lit"   Till-    ;:ii.ti:il    'i,*|M'.  !  |..t.    •  i-rtiti' at«-o   '-f    -■••   xta?.**    -.hi"W»   i-on 
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siderable  variation  in  the  phraseology  concerning  the  pests  and  diseases.     Nine 
spei'ififally  mention  the  San  Jose  scale.     The  general  terms  used  are  as  follows: 
*  *  <langerou8l.v  injurious  insect  pests  au<l  plant  diseases,'-  11  states;  **  injuri- 
ous insects  and  plant  diseases/'  4  states;  *'insei*ts  and  diseases  of  a  seriously 
dangerous  nature,"  2  states;  '^any  contagious  or  infectious  disease  or  the 
San  Jose  H<'ale  or  other  dangerously  injurious  insect,"  2  states;  "dangerous 
insects  or  plant  diseases,"  1   state;   ** insect  pests  and  fungus  diseases,"  1 
state:  **4lestruc*tively  injurious  insect  and  fungus  enemies,"  1  state;  ** destruc- 
tively injurious  j)ests, "  1  state;  "dangerous  insects  and  <langerously  conta- 
gious tree  and  plant  diseases,"  1  state;  "dangerously  injurious  insects  and 
contagious  plant  diseases,"   1    state;    "disease,  scale  or  other  dangerously 
injurious  inse<*ts, "  1  state;  "dangerously  injurious  pests  or  fungus  diseases," 
1  state;  ' * <langerously  injurious  insect  pests  or  dangerously  destructive  plant 
disoast»s, "  1  state;  "clangerous  inse<*t  i>ests  and  dangerously  contagious  tree 
or  plant  diseases,"  1  state  and  finally  '* noxious  or  injurious  diseases  likely  to 
l>e  transmitted  on  nursery  stock,"  1  state. 
It  appears  evident  that  these  variously  phrased  certificates  are  all  intende<l  to 
have  about  the  same  meaning  and  that  they  do  in  fa<*t  have  identical  meaning  to 
the  general  public.     The  advertising  values  to  the  nurseryman  are  the  same  even 
though  a  scientific  man  may  recognize  the  fact  that  ** crown  gall"  and  i>ear  blight 
are  not  inclmled  as  ' '  fungus  * '  diseases  and  that  a  certificate  regarding  crown  gall 
iMsuetl  without  an  examination  of  the  roots  is  valueless.     It  has  been  shown  by  the 
replies  which  have  been  classifie<l  in  this  rej»ort  that  the  general  designation  *  *  dan- 
gerously injurious  insect  i)ests  and  plant  «liseases"  or  the  equivalent  can  be  inter- 
preted only  by  one  who  knows  which,  if  any,  pests  are  listed  and  which  disreganled 
in  the  states  maintaining  an  establisheil  list,  and  in  the  other  states  which  pests 
are  personally  regarde<l  as  dangerously  <lestructive  by  the  official  in  charge.     The 
reports  from  many  if  not  most  states,  plainly  indicate  that  the  interj)retati<m  to 
l)e  given  to  the  certificate  phraseology  applies  strictly  within  the  limits  of  the  home 
state. 

<.Vrtain  variations  from  the  onlinary  systems  of  certification  have  l>een  men- 
tioned. Other  noteworthy  variations  are  the  systems  in  Arkansas.  Illinois  and  Wis- 
consin. The  first  two  states  issue  certificates  which  are  given  more  than  ordinary 
value  by  a  system  of  signed  agreements  relating  to  the  treatment  or  the  elimination 
(»f  stock  infested  or  inftvted  with  woolly  apple  aphis,  crown  gall,  peach  borer  and 
other  common  pests  found  in  the  nursery  in  nearly  all  sections  of  the  country. 
Following  a  re|M»rt  on  the  condition  of  the  nursery  and  sptn-ifications  as  to  re- 
(juired  treatments,  the  Illinois  system  re<|uires  the  nurseryman  to  sign  the  fcdiowing 
agreement  as  a  condition  of  the  issuance  of  the  certificates. 

**I hereby  promise  and  agree  that  the  al.K)ve  mentione<l  con- 
ditions shall  1k»  <d»s*»rve<l  as  afTe<'tiug  any  ami  all  nursery  stock  grown  or  growing 
on  my  premises:  and  I  also  agree  that  I  will  not  use,  or  (>erniit  to  l>e  used,  any 
oflicial  certificate  of  nursery  insiKH'tion  issueil  to  me  by  the  Illinois  State  Ento- 
mologist on  any  of  the  stock  to  which  the  al)ove  ]»rescri]itions  and  requirements 
a[»ply,  until  said  prt»s«*riptions  and  re<)uirements  have  been  fully  coniplieil  with." 

Signature , 

Date . 

The  \Vis4-onsin  system  is  one  of  |»ermits  rather  than  of  onlinary  insi>e<*tion 
certification.  No  declaration  is  made  as  to  the  apparent  free<lom  of  the  stock 
from  |M'sts.  but  we  lK»lieve  no  one  can  question  that  such  i>ermits  mean  fully  as 
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much  as  those  which  are  H|HH*ifir  and  <'<>ni|>r«>htMiHivo  in  th«Mr  iWlarationii  aotl, 
furthornuiro,  an?  nlnivo  rritiritini  on  thi»  char^t*  of  niiMn'pn*M>ntation  in  any  r«v|>ivt. 

The  following  noteworthy  Hii^)r<'HtionH  have  Immmi  nn^eiveil  hy  the  eommittee  in 
conn<H*tion  with  the  i|!i«^ti(»n  sheetH  nent  out  for  infoniiatioii: 

Mr.  H.  M.  WillianiHon,  8«vretary  of  the  State  Hoan!  of  liortieulture  of  Ore^con. 
reeoniiiH'MiiH  aM  a  sohition  of  the  i>ro)denis  eonrerniu);  interstate  «hi]>nientii  of 
plantH.  tliat  all  sui*h  nhipnitMits  shouM  l»e  inH]M><-t»»«l  l»y  a^iMitn  of  the  Feileral 
Government.  J)r.  K.  W.  B<»r^er  t»f  Fh>ri<la  »ujrjrwt«  that  the  Ftvleral  Horticultural 
Board  be  ^iven  ]H>wer  to  regulate  interstate  shijinientH  of  ]>lantK,  espei'ially  with 
the  view  to  jimviiliu);  for  (■oni]ilet«*  infornuition  eiuicernin);  the  ]K*sti«  fouofl  in  «*aeh 
nurfiery  making  interstate  !4hi]iinents,  yui'h  information  to  in*  piaceil  in  the  hamls 
of  the  in?*)i(vtion  <iflirial  in  rhar^ro  in  t*a«-h  statt*.  Pn)ft*HNor  Hunimeni  of  Iowa 
and  Proftssor  O'Kane  of  New  Hanijishire  ex|)r«>?4.M  the  !<entiment  that  the  matter 
of  uniformity  of  wonlin^  is  of  comparative  little  importance,  that  it  is  the  stanil- 
ardizatioii  of  meaning  and  of  valu(>  which  is  n«viltMl.  I'roftwior  tUinders  of  Wia- 
consin  rei-ommenils  the  license  system  us4*«l  in  his  state  b»  of  \-alue  ineiilentallr 
in  eliniii.atin;;  ilishonest  dealers  and  hi>  r«H>onimei|flA  the  plan  of  includini;  the 
acreage  in  «a<'h  ras«»  as  a  part  of  the  license,  statini;  that  this  prevents  much 
misrepri's/ntation.  The  insp«*4*tion  oflicialn  of  Montana,  Idaho,  Marylauil  anil 
Arizf>na  fnilors«>  th4>  plan  of  ins]H><>tin^  everything  at  the  time  the  st(M*k  is  ilu;;  or 
|>acked  for  shijtment.  Prof«*ss'ir  Synions  of  Maryland  calls  attention  ti>  the  fart 
that  San  .lost'*  s<'ale  is  not  nearly  as  bad  a  ]N>st  from  the  avera^*  conimenMal 
orchardist  's  standpoint  as  is  crown  ti^W,  yet  the  former  is  much  more  ear<*fullT 
f^uardeil  a;;ainst  by  our  state  ius|NN-tion  work.  rrofess<»r  Ilaseman  of  Missouri 
au^j^ests  that  each  state  ins|M>ctor  ilraw  up  a  list  of  inmvts  "whii-h  he  eon^iilera 
of  suflicicnt  im|»€>rtance  in  his  particular  state  to  justify  the  ipiarantinin;;  of 
nurM'ry  stock  inft*sti*«l  with  them."  suidi  lists  to  1n>  publisheil.  or  exclian^i**!  with 
other  state  iii>ptHt«irs. 

TIm'  followin;;  stati's  inspect  incumiii^  sliipmcnts  of  nursery  stoik  after  their 
arrival  i'l  the  state :---Ari/.ona.  ('nlit'oriiia.  <'nlorailo,  Massai-hns«>tls.  Montana. 
Idaho,  New  York.  Ore^ron.  \Vasliin;:ton.  I'tah  anil  Texas.  In  this  roniit*«'tion  the 
followin;:  ( iiinnieiits  by  Mr.  T.  <).  Morrison,  ileputy  commissioner  of  Il«irti«-iiltur*> 
in  ()r«'>:i«n  are  oi'  interest:  "I  wouM  like  to  s««e  a  uniform  method  or  H^^^tem  iif 
inHiHN'tin^  nurf«ery  trin-s  throughout  the  I'nite.l  States.  Many  t^t  the  nhipment^ 
that  con. I*  ti»  our  stnte  bearing  a  printeil  certifieate  of  inspiM'tion  from  a  ntate 
ontomolo;;i>.t  in  the  Middle  \Vi*^t  or  Kasl  show  that  the  stm-k  of  a  nurs«*ry  con- 
aistini;  of  se\eral  humlreds  of  acres  was  inspe«-tei|  on  a  certain  ilay  in  August, 
etc.  Surli  a  •ertitii'ati*  is  aliMilutely  worthier.*,  anil  moreover  is  mislead tn;;.  We 
accept  su.  Ii  a  rertifuale  a-*  meaning  that  the  iu'^pei  tor  ta'»ually  walke<l  through 
suth  and  -u.  h  a  niir-^eTV  mi  a  *uiiiiuiT  "la>.  I  -ax  this  iMsauHi*  w«>  find  :iii\  auiouiit 
of  iufei-t:iii  under  -HI  Ji  a  lerlilirate.  A  iiniforui  •»\««teni  of  iuHiHs-t  mn  it  ••••t'ins 
Would  iiial.f  the  Hiopi-i  timi  i«-itititate  nf  uinre  •le]i«>nilab|i*  \alu«'. " 

.M'ti-r  ;iri  I'.l  ■  ••i.^i-ieint  mu  ni"  the  lar;;f  anio.iiit  of  information  and  •»:i^i;e'«tiiins 
fur  111 -h.  1  \'\  till-  -tat*-  iti»p«i  tiiiii  iitlii  lal*  ah<l  of  the  a\:iil:ible  iiiturmation  an>l 
data  iri  {■..Mi-lii-.j  i«|.iirt>  innierniri^  !!»••  in-iertnui  nf  iiur-i-r\  hIih  k  shipments  at 
de'»tit.;if<.ii.  nil  iM-aiiiij  iip<iii  the  .'i.tiial  value  ni"  in-pii-f  liiu  •  erttfi'-at*-*.  we  Ih»i»  to 
ort»r  thi-   t'l^I.-wiii^   !•■•  iiniiiii'ii-iatiiitio  : 

1.    \N  »■  r. .  .ii!,Tti.-f|.i  ti.;it   i»,.    ■.'.ti.-ii  ..I"   Hi.rti.iiltural    I uhj.,-.  t -n,  ..lli.  ;all\    en<|t»rs«* 

tl"' "V* ^  i-a- h  "tat.-  |ii.\  Li  11^  tm   I  !.•■  n.-jiti  t  mii  ..!'  :tll  •iiit*..-t\   -in- k  shipments 

Iiiiii.   M..    -!:it.-  alt.!    ■?-    i"i\:il   witli.i.   th.-  -tale  In   whi.  I.   it    =-.  .  mi*  .:ii.-i. 

-     >  !■   •     '   w.il  in  I'.i  l.*..'i\    i..-  »j:!iii\    \.:ii*  |i.i..ri    -u<  rt  a  -\*titi.   w   !.  Ih-  a-mpti-.l 
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by  even  a  majority  of  the  states,  notwithstanding  its  desirability,  we  recommend, 
as  a  much  needed  reform  of  nursery  inspection  practices,  the  abandonment  as  soon 
as  possible,  of  those  features  of  nursery  certification  which  are  self-condemned  by 
the  assembling  of  the  facts  as  presented  in  this  rejwrt. 

3.  We  recommend  more  especially  against  the  use  of  words  in  the  certificates 
which  necessitate  mental  reservations  of  any  kind ;  if  a  limited  number  of  pests  are 
■exclusively  referred  to  by  the  inspector,  such  lists  should  accompany  each  certifi- 
<iate  as  a  part  thereof;  if  such  pests  as  may  be  considered  as  dangerously  injurious 
in  the  state  without  regard  for  outside  sections  are  exclusively  referred  to  by  the 
certificate,  such  should  be  plainly  indicated  in  the  certificate. 

4.  We  recommend  that  where  local  conditions  require  a  special  form  of  certificate 
for  the  sale  and  shipment  of  nursery  stock  wholly  within  the  state,  full  considera- 
tion be  given  to  a  wording  and  style  of  certificate  appropriate  for  the  interstate 
shipments.  In  this  connection  we  call  attention  especially  to  the  styles  of  certifi- 
cates now  in  use  in  Florida. 

5.  We  recommend  that  ins^»t  pests  and  diseases  which  affect  the  roots  of  nursery 
«tock  and  which  cannot  be  observed  by  the  inspector  until  the  trees  are  dug,  be 
plainly  omitted  from  the  certification,  except  where  tree  by  tree  inspections  are 
made  after  the  trees  are  removed  from  the  ground. 

6.  We  recommend  that  where  lack  of  sufficient  financial  support  prevents  thor- 
ough inspection  of  the  roots  of  nursery  stock  after  the  trees  are  dug,  that  such 
certificates  or  licenses  as  are  provided  the  nurserymen  be  granted  under  strict 
written  agreements  concerning  the  separation  and  destruction  of  diseased  or  insect- 
infested  trees  at  the  time  the  trees  are  removed  from  the  nursery  rows.  We  call 
attention  here  to  the  system  used  in  Illinois  and  in  Arkansas. 

7.  We  recommend  as  a  condition  for  the  issuance  of  a  certificate  covering  nur- 
sery stock  standing  in  the  nursery,  that  the  owner  of  the  trees  agree  to  eliminate 
as  far  as  possible  all  crown-gall-infected  trees  and  all  stone-fruit  trees  infested  or 
injured  by  i)each  borer  and  trees  of  any  kind  infested  with  nematoiles,  and  that 
the  shipments  upon  which  certificates  are  used  be  guarantee*!  to  be  free  from 
visible  infection  or  infestation  to  the  extent  of  93  \}er  cent. 

8.  We  recommend  for  the  consideration  of  this  section  the  following  form  of 
certificate  as  the  basis  for  the  adoption  of  a  uniformly  phrased  general  certificate 
covering  interstate  shipments: 

This  is  to  certify  that  the  nursery  stock  of consisting  of 

acres  located  at has  been  inspected  by  the  under- 


signeil  or  his  representative,  that  the  said  has  agreed  to 

comply  with  regular  requirements  for  the  elimination  of  infested  or  diseased  trees 
or  plants  as  a  condition  of  the  issuance  of  this  certificate,  and  is  hereby  authorized 
to  use  this  certificate  or  a  copy  thereof  on  interstate  :}hipments  of  the  stock  speci- 
fied until unless  revoke*!  for  cau^e.     It  is  further  under- 

stoo<l  and  agreed  that  neither  this  certificate  nor  a  copy  thereof  shall  \>e  used  to 
attach  to  a  package  or  parcel  of  tret»s  or  other  living  plants  to  be  shipi)ed  by  mail 
into  states  where  provisions  have  been  made  for  the  inspection  of  imported  trees 
or  plants  at  destination. 

SSiijued  . 

I  hereby  certify  that  all  provisions  have  btn^n  a^^reed  to  and  the  term**  complied 
with  in  every  detaiL 

ISijrned  . 
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.9.  \W  nvoiiiiiioihl  that  tho  foro^oinj;  infuriiiation  furni9he«1  by  the  various  in- 
HiHvtiiMi  otlicials  nn<l  our  nvoniiiieiKlatioiis  \n*  printed  aii«l  plactMl  )M»fore  the  mem- 
hers  «if  this  Mvtioii  for  final  art  ion  at  th«>  noxt  annual  nict'tin^  of  thin  ntH'tion,  antl 
that  in  the  nii*antinu>  <*a('h  otticial  (*n«l«'av<ir  to  rt^niovo  olijcs-tionahU*  f<*aturoa  from 
his  iMTtilirati's. 

Ri»?»|Kvt fully  Muhniitteil. 

A.  W.  MoKKIl.U 
PUANKMN'    SlIKKMAN.    Jk.. 
F.  L.  WASHBritN. 

Commit  tr*\ 


Megilla  Maculata.  Whih*  <>uttinfc  u  large  cht^tnut  tree.  April  2(),  in  an  (itwcure 
cavity,  partially  fillfNl  with  leaf  niouhi  ami  in  whieh  there  was  still  Konu*  fnwt,  there 
wiu*  found  a  l»all  or  ehistiTof  MnjiUn  Maruinta,  1)<'  (I.  The  nun)l>erH exci<e«lc(l  aixty. 
hut  prohahly  not  onv  hundnHl  am!  ten.  1  |N»nM>nally  r<)unt<*fl  tiftVHMfcht  and  aaw 
other  watternl  siN'i'imenf*.  They  wen*  lively  althimieh  Moinewhat  eohi.  Amonx 
them  wai<  our  ^{KH•inlt>n  of  Atinlia  hipunrtntn  L.  This  hilx'rnatinK  cluster  ab«i  ahoweil 
some  mortality  which  appan'ntly  is  signilicant.  In  one  r4|M>t.  adhering  to  a  bit  of 
punky  wo<h1,  wrre  thn***  deati  Mtgilla  mavulato  De  (i.  P'urtherniore,  they  ahuwed 
some  signs  of  ni(udd.  This  may  Ix*  si'<M)ntiary  and  not  a  feature  of  their  death.  It 
could  not  be  s:iid  definitely  that  the  hilM>rnation  iN'curred  within  th<'  leaf  nmukl. 
although  afiparently  the  ins,'*<>ts  h:ui  burietl  thenisrlves. 

HlKT«»N  N.  (Satkh. 

A  New  South  American  Scientific  Journal.  Prof.  Charles  K.  Porter.  fM'cupy- 
ing  the  chair  «»f  general  z«W»logy  and  appliiil  entomology-  and  also  dinn'tor  of  the  re- 
c(*ntly  r^tabli<*heil  Mus"um  and  I^ilN»rator>'  of  Kcoiiomic  Z<W>lc»g>'  at  the  National 
AgririiJturai  In>titiiti-  of  Santiago.  Chili.  h:i>  un<lertaken  tli<-  publication  of  a  new 
wientifir  jiHinial  nwlvr  tin-  title  "Ariale^  de  Z(W')loKia  Aplieada  "  This  journal  i;* 
to  Im-  e«.ii«Miil|y  di-voteil  to  orimiial  >*udie«»  on  sjj.'eie*.  b.Mietieial  t<»  and  para>itic  r»n 
man.  tjoini  *>tieat<il  aniinal*<  and  eultivateil  plants  in  Am-'rica.  The  well  known 
"H»-vi^t:i  diili-na  il-'  lli«itoria  Natural."  (fiited  by  !*rofe>stir  Porter,  i-  being  <tin- 
tinueil.  but  only  fnr  ■•x^tematie  |>aper*«  The  "Anal.-s  «Ii'  ZiNilogia  Aplieada"  will 
Ih-  pubii*>li«  d  fjuartirly.  in  **  .  on  exeejieiit  f»ap  T.  pn»fu>e|y  illu<itrati*il  with  ti-xt 
(igun  •«  aiiij  ulien  ni-n  >^:irv  with  [ilain  or  eolore<l  plat«  •*.  Original  <*ontributi<»n>«  f>tt 
.\merie:in  par.iMt*  ^  Proto/oa.  Verme>.  .\rthn>|MNla  .  in  Kngli-nh.  Tn-neh  or  S|k;mish 
will  Im*  a<-<'«|>tei|.  Anni»uneenient*«  of  lHMik>.  (»tli«>r  x-ieiitifie  |M'riiMlieaU  and  i!i>tru« 
nieiitx  n-Iatniu  tn  tie*  ••ubji'et  ni:ttt«T  of  the  journal  uill  In>  printi><l  on  rolon><l  *^|M><'ial 
|Ntge>  Till-  •lin-itnr  wi«.h<"»  ti  e\«-|i;ui«e  the  ■  Anal»'>  de  /iNilogia  Apln*ada"  with 
all  •»|HTiaI  j(»iirn:tl»  t^i  leorumne  /fiulo'iy  anil  i-ntoninln^Ev  The  *>ub'>4Tipti«in  prio' 
i-  "J.'j  li;iin-  .1  \i.»r  Ailvtrh-mient-  i»n  eolon-d  p:iKe*.  2.'i  frano  p:T  pa«e  fur  ea<'b 
nnnilM  I  I},!-  .i.jdp -*  oi  tli«  din-etor  «»f  the  n«*u  jt>unial  i-*:  Pmf  ('  K  P«»rti«r. 
< '  \I  Z  >  .  I  I.  ^  .  I>n  ■•••••I  •!•  \i*^  An:d!-^  /tMtlogia  Aplie.ida.  ( 'a.-dl:i  '.^.*7t.  Santmg**. 
Ci.ii.- 
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There  have  been  marked  advances  in  the  uses  of  insecticides  in 
recent  years  and  it  is  a  pleasure  to  include  in  this  number  an  article 
relating  to  soil  fumigation.  This  is  a  difficult  problem  ami  one  worthy 
of  careful  study.  Enough  progress  has  been  made  to  suggest  the 
possibility  of  a  practical  soil  fumigant  being  developed  for  the  control 
of  subterranean  pests  of  staple  crops.  It  might  be  feasible  to  use 
such  materials  in  connection  with  fall  plowing,  if  laml  could  not  be 
safely  planted  within  a  few  weeks  after  treatment.  This  is  one  of  the 
weak  points  in  entomological  practice.  It  is  to  be  hopcvl  that  the 
inherent  difficulties  will  be  overcome  soon  and  a  generally  available 
soil  fumigant  found. 

The  interdepend(»nce  of  entomologists  as  well  as  the  value  of  our 
insecticide  batteries  was  shown  by  the  developments  of  the  last  few 
weeks  in  Xew  York  state.  A  localized  though  wi<lespread  outbreak 
of  tiic  r('.ll(\:^i;e  1  grasshopper  an<l  several  as<ociate:l  forms  was  (piickly 
liaii<ll(Ml  in  threatened  grain  ftehls  by  theuseof  the*  Kansas  bait,  brought 
to  notice  only  last  year.  Dying  insects  were  to  be  seen  within  four 
hours  after  the  distribution  of  the  bait  and  within  three  days  about 
four-fifths  of  th(»  gra**shoppers  in  a  fi<»ld  were  dead.  Our  eastern  grass- 
hoppers are  rarely  migratory  and  conscniuently  there  was  not  the 
need  of  general  cooperation  among  farmers  in  th(»  infested  area  as  in 
Kansas,  though  united  action  is  desirable  and  increases  the  value  of 
the  measures  adopted. 
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Revieivs 

Traite    D'Entomobgie    ForesSere,  l)y  A.  Barbey.     Berger-Lev- 

rault,  Paris.  Fran<*e,  1913. 

This  voliiiiK',  int(Mi<l<Ml  for  fon'^tcrs  un<l  wfKMlLuxl  (»wnf*rH,  contains  brirf  rhApterm 
oil  iiiM'ct  anatomy  and  inMTt  clajv^ifiration,  tlifn  ilisciiKsfH  the  ]>rim*i|Nil  inivct  pests 
of  carh  kind  of  tr«>(*  iisi-d  in  fon>t  plantinfc.  bcieinning  with  the*  t'onifrn.  Tncier  each 
)M>st  tn**'  th<>  inMTts  an*  trfatfd  iis  follows:  attarkinfiE  the  nM)t«;  bark  of  the  trunk 
and  branch*  >;  interior  of  thr  wihmI:  lininrlus;  buds,  and  l«»a\TH. 

Th<*  b<M)k  contains  iV2\  jKig*  s.  liiu  text  fiKun-s,  S  colored  platen,  and  a  bibliography 
of  i»4  nfin*nce>  to  Kiin>iM-an  liteniiiin'.  Many  of  the  text  iiKiin^H  an*  fn>ni  cxcellpnt 
phototn*a]»h>  and  the  plate>  are  from  drawimc^- 

TlioiiKh  this  vohiine  i>^  liot  indi>p>nsabli'  to  the  f(»n'st  entomologit^t  in  AnHMica.  it 
is  iwfnl  as  a  n  fereiice  work,  and  therefore  finds  a  phice  in  deimrtnumt  libraries. 
TlioM*  en^aKeii  in  the  in>|N*ciion  of  im|M>rted  nurs«Ty  st<M*k.  and  those  8tudyinK  Euro- 
]M'an  i>e>ts  liable  t<i  Im>  bnuiKht  into  thi^  country,  will  find  this  l)u<»k  tiM»ful.  and  per- 
hai>s  therein  lit.*,  its  ^n'ateM  value  to  American  ent<»mol<iKists. 

W.  E.  B. 

Die  Forstinsekten  Mitteleuropas.  Kin  LAw-  uiid  Hundhuch  hy 
K.  Kmhkkich.  a  new  tMlitioii  of  Jiuh*irii-Nit.^clH\  toxt-bo<ik  of  cen- 
tral Kurop«*an  fonst  ontoinoloKv.  KrviscMl.  Vol.  I.  (iciuTal  In- 
•trodurtion  to  thr  >tru<tun»  and  lif<»  babits  of  insects,  !b«  well  as  the 
^jeneral  fundanieiital  principle**  of  practical  forest  entomology.  6**, 
433  pj)..  2IS  text  fijjures.      Berlin.  1914. 

Althoiinh  thi*^  v«>Iunie  apiM-antl  only  this  year  it  h:i.s  <juite  an  inten'stiuR  hi^tnry■ 
In  \^\\  Hat/iburi;.  the  father  of  fon>t  eiitoinolotcy  in  (Germany.  pubIish«Hl  «'s|MTially 
for  |»riv:iTf  hlir.irM--  and  fon'>ter>  a  Muall  volume  entitle<|  "Die  WaldvenlerU'f  unil 
ihre  rt'iiid*-  "  >*••  j:re;it  uas  the  demand  for  it.  that  in  lst»l»  lie  issu^l  a  sixth  (ftition. 
l!a«h  «•!  tin-  ulitHH!-^  \\a>  reviMil  and  eiiri<*h<Nl  \\ith  fn>h  ob><Tvations.  A  wvt'ntb 
revi>*-«l  rditHMi  W.I*  i-^uiii  by  .ludeich  in  1^7t^  Iii  ls.v'>.  .ludeich  tV  NitM-he  piiblisb<il 
the  lir-T  p;iit  4it  .1  11  iMiplett'ly  i-eviorni  and  eiilarKi'<i  edition  under  the  new  tith*  :is  alMive. 
tlKMi^h  -till  •li<-mhate<l  "theeichth  eilitii»n  of  UatzelturKs"  tirikEinal  work.  It  will 
1m>  nottd  r),:ir  ;ii  t)ir  present  Vfiluuie  Hat/eburK'd  name  is  alis4-nt  fmm  the  title  pmce. 

>a>*  tin-  .lUthMi-  ni  the  pn-face:  "About  thirty  year>  have  nnv>  ela|»MNl  ^in<^'  the 
lir*t  part  of  ■Jii-|tirh-\it>i-lie*  ap{H-:in-<l  thirty  \i-ars  full  Jif  activity  and  endesiVftr 
in  «iur  ■•citiHr  l.vrrwihrn-.  prunarily  in  North  AiiH'rica.  :i>  a  n-'ult  of  the  nT«iu- 
tuMnii  III  t|,.-  pr«>ti.iirid  Mmufnann-  i.|"  in^  ^•t^  oil  life  und«r  our  cultivation.  applk*il 
«-iifoiiiti|MU\  }i  1^  b<'<  n  >tudi<il  \Mtli  a  liitli«Tt<>  unkiinwn  /eal  and  ^ciftititic  earn«>tiHT«i. 
\ii  •  rmiiiii.ii-  .,iiM>  lilt  Ml  iHU  !:i4t^  uf  ui'iHial  im|H»rtanri«  wm-  thu>  brouicht  to  li|cbt 
:ii.i|  -•■T.'c  ..f  •!••  ♦■.irli«'i  \i«  w-  Miu-T  iiTher  !«■  lunp-  nr  !•■>*  miNlitie<l  or  cntin-ly  thrown 
..MrK..,'  !  -..  T».  ,T  ,,nr  *.h-ihi-  !in|.i\  pn-iit*  .-in  i-<vritial!y  ililTcp'iit  :ih|iiH't  and  a|jn> 
I-I.i'«  -  !  .L'l- '   i»'|iiu«  iiii:i»>  ii|M.ii  tf.i-  kii'iw  l««li:«-  .i!i«l  -kill  **(  it>  n-p!fjM«ntativn>  than 

1  ..ii;  '.  •■:  ill..  -  .::•  •  ..!)»•  iripl;it.  d.  «»i  wljhh  t}u*  i>  Th«  lir-T .  Thi"  i-  iiiore  than  twi«i» 
a-  ].»!L'*  !-  •).'  ■  •■n« -l»"t,,iniL'  p.ii*  «•!  th»-  ••Id  •■•iiti"»li.  Iliad**  lni« --:tr\  b>  th(*  (tmipn^ 
!.•  Ij-  ••    •!•   .•111.  M'   «.l   Ml*     til  i*..rii\     p[i\-M»|tii.\    ;iii.|  d«-\riMpiiii|it:d  lil>tory  of  the  in- 

-  •'  .'  i  .-;-.ii  .'.  >.'.  tli.  .  \ln'»-ti\t  pii -•■ni'iijiiii  ••!  i\\»-  f.ntiii*  liiiiitiim  inen*aM» 
<  •  :■'.  I  \|  .tirl  ?l.'  I  iD-l  ii!..  iif  J  piih.ipN'.  «.f  i-rttiti\i-  ra'hin.il  i-nntrol  *VI1». 
\ '.  •     ■-•  'w.i  ^.jh;.  .1-  ...ii-i  !,..•    iti  til.   .t-.7)itii'«  •■piiiiitii.    "Im'  treaitil  with  siillioi«*nt 
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thoroughness,  as  they  represent  the  foundation  of  forest  entomological  practice. 
WTioeoever  has  learned  to  think  correctly  on  these  points  will  remain  warned  against 
gross  errors  in  practice." 

The  chapter  on  insect-killing  fungi  was  prepared  by  Dr.  G.  Lakon,  while  the  "Rules 
of  CultiuTil  Means  of  Prevention"  come  from  Dr.  W.  Borgmann  of  Tharandt. 

A  bibliography  is  given  at  the  end  of  each  chapter,  listing- the  most  important  per- 
tinent works. 

Special  emphasis  is  laid  on  illustrations,  of  which  the  present  volume  contains 
much  more  than  double  the  number  of  those  in  the  corresponding  part  of  the  old 
edition.  Only  comparatively  few  of  those  in  the  old  edition  are  here  reproduced 
(indicateil  by  X  at  end  of  legend).  The  new  figures  are  partly  borrowed  from  other 
works  and  partly  original. 

The  volume  before  us  is  divided  into  eight  chapters  with  the  following  chapter 
headi* : 

Chapter         I.  Position  of  Insects*  in  the  System. 

Chapter       II.  External  Appearance  of  Insects  (Morpholog>'). 

Chapter     III.  Internal  Structure  of  Insects  (Anatomy  and  Physiology). 

Chapter      IV.  Reproduction. 

Chapter  V.  Insects  as  a  Natural  and  Economic  Power  in  General  and  especially 
in  reference  to  Forestry. 

Chapter      VI.  Natural  Limitation  of  Insect  Increase. 

Chapter    VII.  Prevention  and  Control  of  Insect  Calamities. 

Chapter  VIII.  General  Survey  of  the  System  of  Insects  with  a  supplement:  Guide 
to  the  Establishment  of  a  Forest  Entomological  Collection. 

The  Chapter  on  Insects  as  a  Natural  and  Economic  Power  covers  the  subject  from 
eo  many  angles  that  it  abounds  in  data  of  exceeding  interest.  After  a  brief  discussion 
of  the  average  size  of  insects,  the  number  of  genera  and  species,  the  masses  of  indi- 
viduals and  their  distribution  in  the  various  media,  the  author  classifies  the  directions 
in  which  the  activity  of  insects  is  sjjecially  important  as  follows: 

1 .  They  hasten  the  disintegration  of  dead  organisms. 

2.  They  destroy  numerous  hving  organisms  and  thus  contribute  to  the  mainte- 
nance of  the  organic  balance; 

3.  They  constitute  the  necesnarj'  source  of  food  of  many  other  animals; 

4.  They  bring  about  cross  fertilization  of  many  plants; 

5.  They  assist  in  the  distribution  of  the  plant  world,  and 
().  They  participate  in  soil  building. 

Of  these,  1.  3,  and  4  were  discussed  by  the  original  authors  (Judeich  &  Nitsche), 
2,  5.  and  6  being  new  additions.  (K  these,  the  last  two  are  of  interest,  primarily  be- 
caust*  bastnl  on  most  recent  studies. 

In  his  discussion  of  the  '"Degree  of  Destruciu'enens  of  Forest  Insects^''  the  author 
enumerates  the  following  influencing  factors: 

1.  The  biology  of  the  given  insc»ct. 

2.  Th(»  tree  specits. 

3.  The  agi»  of  the  trec^s  attacked. 

4.  The  health  condition  of  the  plants, 
f).  The  character  of  soil. 

6.  The  weather  conditions. 

7.  The  s^-ason  of  the  year  in  which  the  attack  is  made. 

5.  The  sylvicultural  conditions. 
9    The  geographical  position.  . 

Of  the^e.  the  first  one  and  the  last  two  are  not  given,  at  least  not  in  this  connection, 
in  Judeich  and  Nitsche.  This  is  what  the  author  has  to  say  under  caption  8  in  its 
application  to  the  United  States: 
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*' DiflFeronop  of  management  han  an  important  influence  on  the  extent  of  injury. 
The  tlejiree  to  whicli  this  i«  true  we  can  mh*  from  the  fart,  for  instance,  thftt  in  our 
clean  kept  forests  lunler  normal  weatlier  conditions,  et<'.,  the  barkbeetlw  are  ftrairely 
a  menace:  while  in  Nortli  America,  where  forest  manafc<'ment  in  our  senfl?.  to  amy 
nothiiiK  of  a  clean  forest  mana^'ment.  is  s<'arcely  kno^'n,  they  ar.-*  res;K>nsihle  for  the 
fcn*at(>st  (levm*tations  in  the  fon*sts,  and  in  many  IfM'alitie:^  the  ver>'  exwteneo  of  the 
fon*sts  is  j(^>par<lize<l  hy  them." 

Hw  ilis^'ussion  of  "Cultural  Mcthotls  of  Prevention"  Prf)f<»S'4f>r  Borgmann  eon- 
cludi's  thus: 

"If  we  n'view  the  various  m<>thoils  whi<*h  are  foun(ie<l  in  the  first  pLi«v  on  the 
bases  of  Itnuiti'm  and  sylncultun-  and.  in  the  s(M*ond,  on  fnnsi  tntnuvft  m*nt  and /#»rr<< 
utUhatioft  resiM'ctivrly.  it  is  iDt  difficult  to  re<H)j?iiize  in  the  comix>site  tlw  fundamental 
principle  of  all  pn»vcntive  mrisun*s  that  in  n  wtU  nnitrH  tn'inng-nt'tt*,  eju'il'yjNsii' 
fit'i  by  thi  pritirif>l*s  of  fi  natural  sijlncnltnrr  /m  irrll  at  by  rcnn'tmir  mptirfmrnir  and 
fnt  from  a  rut-4intl-*lritil  ttnt'si'it^ltwMtt,  lirtt  Ihv  IhM  foundation  for  protection  agtiittft 
gnat  inm-ct  cilamitii'M.'' 

This  is  wliat  I^ofessor  tls<*herich  tuis  to  say  n^ardiiiK  our  (ii|)sy  Moth  Campai|cn: 

"Thus,  tlie  fi^if^antic  cainpaifcn  which  the  Am(Ti(*uiis  an*  leading  afi^ainst  the  gipsy 
moth  n»pn'Sfnts  a  j?n»at  step  fon^anls  aL*»o  for  (iernian  fon'st  entonndogy:  indetyl, 
I  may  saf«*ly  say.  the  most  ini|)ortant  pn>Kress  that  our  .srii-nc*  of  fon*j»t  entoniolof^* 
liad  to  n'<*ord  in  the  last  dc«*ade.  It  is  therefore  cpiite  n<M*<'ss:irv  that  the  (n^nnan 
entomologist  .should  1m>  iiiformi*<l  aixiut  it  ami  that  he  draw  the  n>m'«|M>ndinK  know]- 
(nine  fnun  it." 

Like  its  foH'lM'ars,  this  work  promu*i»s  to  Ix-  a  fairly  complete  com|iendiuni  of  a 
knowlc<l^c  of  fon*st  entofnolofcy.  e.«i|)tM'ially  as  applieij  to  c(dtivat<*il  fon*sts.  Ami 
yet,  a  <-an-ful  p:TUSid  of  th«'  inethfMls  of  pn'vention  and  contn»l  a>  jeiven  in  the  vohinio 
U-fon*  M>.  |»artirularly  a^  to  thr  drtails  of  tin*  fVHMition  of  thr  latt«'r.  thoniUKh  an«2 
c(»nipn'lirn-ivi'  a**  th<*y  an*  fmni  the  vi«*wfMiint  of  fon*>t  romlitions  anil  prartiri«s  m 
w«**»rrii  ljiri>|>i*.  a>  n-itard-  tin-  I'liilitl  Static  om-  i-  Inl  t<»  thr  ni«'ViTal»l«'  <'oiirlu.'<if»n 
that  lint  only  th«'  pniHip.il  fon-t  insi-rt  drpri'dator^  but  tin*  vi'r\  fMn-»t  r«»iidirioti«. 
ill  tin-  I  iiiT»'.|  .*^ia!«  ■«  an*  •Miradirall\  ditTrn-nt  from  tlnx**'  pn-vailiiiu  in  lJin»|>i'  th.it.  at 
Ii'a>l  I'nr  tin*  pn-^''nt.  th«'  prartu-*^  pn-vailiiii:  tlnn*  an*  a|»plirab|i-  IhT' Miily  to  a 
hujifi"'!  ivtir:' 

,1  vmn  l\«»riN-»K\ . 

.\/.//  /'■.  H'I  ; 

A  Textbook  of  Medical  Entomology  l»y   W  .   S.    I*m ton  and   V.  W. 

(*K\«i«..     <'bri^ti:iii  I.it«r:iturr  Snrift y  for  Imlia.  !.«nidoii.  M:idra** 
ami  < '.•liriittM.  l'»i;i.  (iMMito    p|).i-\\\i\.  1    7t'»l.  pN.  LXXXIX. 

Thi-  l.iTM*'  v«»|iirij"-  •■•i\«-i-  .1  p:.iriiiMll\  uiiiii  •'i||i|4-,i  th'ld  ainl  n-lati-  In  ««ii«  ••!'  !h«" 
liHi-T  Mii)N»it  III'  pha-  -  ••!  •  '  ■•ii<»liih'  •  iif«iUH»|i»i:\  Witliili  lt-»  iiiMT*"  \\i*  find  a  r«»m- 
pii  Iii!i.i\  I-  .ii.l  I  .til  in|i\  prt  p:iii  .|  ■.'irriiii  »i  \  ui\\|,ii  i-  kimw  ii  ••'•rn  ■mini:  p:it|ni;:«-nii'' 
lli-'-'f-  I  !•  I'i'li'H-  li:i\'  b.  •  ti  .:ii«riil  t|t«l  til  liiiw  till-  hill-  tiMi  ilii^t-lx  .iiid  ■*!|II 
|jt\'  -"tn.  jtL'iil:"!  -p  !■■'  htiiit  itnui-  I  III- biKik  I- '!• -I'.'iM-.!  p  irtniil.iilx  f>>r  ni«-«li- 
r  i!  ui.rk'  I-  Ml  t|,.  M-'pn  -  iti-l  i-  i  l'ii  !•  tn  i  -tudN  ''t  fhi  n  la'i'  i»*  iNtwfi-n  .irthn*- 
IhmJw    iri'i    .ii-   1-  ■  111'     jiitit!  ri.  if  h'li    |»i«  -   I  till    I-    I  ..fi-.pif:ii.u-   li\    it*   all-' tiif    ui 

ti..i-f  »•  \t    iti'l  r«  Ii  f  In  •■  I k*  i»h  •••  iili'iiMi'-  ••iii«iHi'il"^\   .iii'l  w  I"*  iif  ini-  --it\  H.itlu  n-*! 

Itiitii  iPifiH  nui-  :ih-l  v\i.li!\  •..■:itT,-r. .{  -,,iiri.-  Ill  -film-  ni-t;iiiii  -  littl.-  wa-  a\.iilaltlr 
•  M-i  pt  t|,  |t  pili'i-li.  .1  li\  till  I  iihi-i  -"idi  lit'  lit  in-i  t  iiiatMiiiN  Tlii  aiith«»r»  h  iVi- 
III-*  n  tiiiiT.  ' --n- 1  TiM-.l  in  •■li|i  id  iMiii:  .iiitl  rnjIjtU  -•  iti  t},i».  iti-taii. .  in  ntiral  |Miint-  <»l' 
\a!i|i"  fi.  t|..  .  \iM-Miiii-nt>  T   in.l  iii-M  \\i.ik«i    la'liit  tji  »ii  Mii-  inipn.N  iiii»-n»  i»f  taxonMinii* 
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syetems  and  the  harmonizing  of  discordant  elements  in  anatomical  nomenclature 
important  though  the  latter  may  be. 

The  first  chapter  outlines  the  history  of  entomology  as  a  branch  of  preventive 
medicine,  sunmiarizes  the  classification  of  the  arthropods  and  defines  the  principal 
life  zones.  The  next  two  chapters,  over  140  pages,  discuss  the  external  and  internal 
anatomy  respectively.  The  first  is  important  as  an  aid  to  the  identification  of  insects, 
while  a  knowledge  of  the  internal  anatomy,  both  macroscopic  and  microscopic,  is  a 
prerequisite  for  the  satisfactory  recognition  of  pathogenic  conditions  and  the  iden- 
tification of  the  causative  organism. 

Certain  pathogenic  Diptera  and  their  close  allies,  such  as  the  Culicida^,  Tabanidse, 
some  Muscidie,  are  discussed  in  detail.  Members  of  the  Siphonaptera,  Rhynchota, 
Anopleura,  Ixodidse  and  Acari  are  similarly  treated.  The  organism's  relation  to 
disease,  its  natural  parasites,  external  anatomy,  bionomics,  methods  of  rearing  in 
the  laboratory,  are  some  of  the  matters  discussed.  Each  of  the  principal  chapters 
concludes  with  a  well-selected  and  classified  biliography. 

The  investigator  must  first  identify  the  insect.  We  have  in  this  volume  a  number 
of  keys  from  various  sources  for  the  recognition  of  species.  These  are  supplemented 
by  descriptions  and  numerous  illustratioiis.  Careful  directions  are  given  for  the 
dissection  of  the  various  forms.  The  many  practical  hints  for  handling  and  rearing 
are  invaluable  and  exceedingly  suggestive.  This  work  is  a  necessity  to  all  students 
of  the  medical  aspects  of  applied  entomolog>',  particularly  in  tropical  and  subtropical 
regions,  while  those  in  other  sections  will  find  much  that  is  very  serviceable.  As  a 
reference  work,  this  publication  should  appeal  strongly  to  the  general  economic 
entomologist  and  to  all  giving  instruction  of  a  collegiate  grade. 

Flies  In  Relation  To  Disease,  Non-bloodsucking  Flies,  by  G.  S. 
Graham-Smith.  Cambridge,  The  University  Press,  1913,  pp. 
i-xiv,  1-292,  24  pis.  32  text  figs. 

This  is  a  critical  and  very  conservative  account  of  the  part  non-bloodsucking  flies 
play  in  the  dissemination  of  disease,  as  shown  by  available  evidence.  Furthermore, 
the  author  lay^  a  substantial  foundation  for  subsequent  investigations.  Chapters 
five  and  six,  dealing  with  the  structure  of  the  proboscis  and  the  functions  of  the 
anterior  part  of  the  digestive  s>'stem,  are  particularly  strong  and  worthy  of  careful 
study.  They  constitute  a  most  fitting  introduction  to  the  chapters  on  habits,  methods 
of  observing  flies  in  captivity,  and  the  distribution  of  bacteria,  all  replete  with  signifi- 
cant facts  and  containing  much  of  value  respecting  methods.  The  relation  of  flies 
to  the  more  important  diseases  is  illuminated  with  much  original  data  and  is  con- 
sidered without  prejudice  to  the  organisms  under  discussion,  the  author  refusing  to 
draw  conclusions  not  amply  supported  by  trustworthy  evidence.  He  emphasizes 
the  need  of  more  epidemiological  data  before  drawing  general  conclusions. 

The  entomologist,  both  economic  and  systematic,  will  be  particularly  interested 
in  certain  portions  of  the  anatomical  discussions,  the  evidence  relating  to  the  dissemi- 
nation of  disease  and  that  in  regard  to  myiasis.  The  physician  and  others  with  similar 
interests  will  find  in  this  small  volume  an  excellent  summarj*  and  a  practical  intro- 
duction to  a  difficult  and  complex  subject. 
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Current  Notes 

Conducted  by  the  Af  aocUte  Editor 

Mr.  J.  R.  Horton,  of  tho  Biironu  of  £lntomoloK>'>  nTi'ntly  vmtt^i  M(»bilo,  AUbamfty 
to  invcHtigato  tli<»  Argentine  ant  in  its  relation  to  ritnw  trw*  in  that  region. 

Memnt.  H.  (J.  HiirlMT,  Chnrlit*  W.  I^ng  ami  F.  B.  Watson,  of  New  York,  will 
viMit  Porto  Hieo  thJM  siiinnier  to  ofisist  in  the  8ur\'ey  of  the  inland,  eHpe(*ially  Btudying 
the  imwM-tH. 

Profc*HHor  A.  L.  Melander.  who  ha*«  been  on  leave  of  absence  studying  at  the  BuMey 
Institution,  Har\*2ir<i  rniverNity,  for  the  past  >Tar,  ha8  returned  to  Pullman,  Waali- 
ington. 

Profi>**j<)r  A.  li.  Conlk»>-,  Dean  of  the  Oregon  iSchool  of  Agricult\ire  at  Corvallifl, 
and  fomuTly  cnttimologi^t,  han  n^oently  been  appoint^nl  Director  of  the  Oregoo 
Station. 

Professor  W.  M.  Wheeler  of  Harvard  University  ia  absent  on  a  visit  to  Auntralia 
where  he  will  attend  the  niet^tings  of  the  British  Association  for  the  Advanceoieiit 
of  Science,  and  <'ollert  and  study  the  Australian  species  of  ants. 

Profi'Hsor  K.  F.  Hitchings,  now  af«H>ciato  professor  of  horticulture,  Tnivenuty  of 
Maine,  formerly  ^t:lte  ent<»nu»logiht,  emerged  about  June  1  from  five  weeks  in  a 
Boston  hor<pital  ami  is  n'CUfM'ntting  during  the  sununer  at  Enfield,  Me. 

Mr.  F.  L.  Simanton  lias  lM*<'n  plac^'d  in  charge  of  the  Bureau  of  Entomology 
lal)onitory  at  \\intlin»p.  M«'.,  to  <*ontinue  (specially  the  ciHlling  moth  investiga- 
tions th«n'  uiidrrtjikrii  laM  by  ,Mr.  K.  H.  Siegler. 

Mr.  .lolin  \V  HailfV.  a  Mndvnt  of  the  MiMHissippi  .Agricultural  Collegi*.  who  has 
iM'cn  ap|M>int(d  tciii]M)rary  ticjil  a.'>M>t2Uit  in  the  Bun*au  of  Entomology,  will  bo  in 
charge?  of  tin*  work  at  Brown.-vill<*.  Tex.,  in  the  al)wnc<»  of  Mr.  High. 

Mr.  .M.  E.  Ma(*<  in't!or.  a  Carnrgic  .srholiir,  hah  lM'<-n  engagc<l  um  a  t'ollalMinitor, 
I^UH'au  of  Efitoiiiology.  ill  the  Mivrhtigatioii  of  the  {Mishiblr  instN-t  trannmir^ion  of 
IM'llagra.  He  \siil  Im>  ahMN-iattHJ  with  Mr.  .V.  H.  JenIling^  at  Spartaiihurg  for  Hi*veral 
nionth.s. 

Mr.  H.  II.  Hutrhi.Mm.  ol  thr  HuFfau  of  Entomology.  }i:%s  n'turm"*!  to  Washington 
fn>m  New  Hrli-an**  Wv  will  U-  ifigaK«'<l  on  cxiMTimvnts  with  the  lioii-*-  fly  during 
the  j«*a.si»ii      Mr    \    W   J    Pniiifn»y  will  Iw  a.'^MM*iat«'»l  with  him  in  thi«»  invtstigation. 

Mr  ('  H  r  Towii^^'nd,  who  ha."  lM*<»n  din*«*tfir  of  th«*  Entomologiral  Ex|)erinif*nt 
Station  .tt  f.iiii.i.  P«rM.  n-tunM-*!  to  th**  I'mt^il  Stato  July  1.  and  i.*;  now  e«inntf*ct<««| 
with  the  I  iiitcij  Statto  N.-itiniial  MuMMitii  at  W:i>htngtoti.  wht>n>  h«'  •-houki  be  a<l- 
dri***.*^'*! 

Mr  E  \N  <ii\.r  ni  th<'  Nrw  .Mexico  .Ngrirultnnil  ('olN'g*-.  ha-  U***!!  f*niplo%i.H| 
by  th«-  KuMNHI  ot  Etitnliinliigy  to  roiitlllUf  th«>  i*4Nllirig  ninth  lliVi--tliE.it IOIU4  un«liT 
wa>  ijuniin  till  p.,*r  two  h4-aM»i)-  in  the  Pim'o>  \'all«*y  in  New  Me\n-«i.  and  whieh  were 
iii«f  tT'jptt  .1  l)\  Til.   iintiiiiely  ihath  of  .Mr    .\.  (1.  Hamniar. 
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Mr.  J.  S.  Houser,  of  the  Ohio  Station,  visited  New  Jersey,  New  York  and  the 
New  England  States  early  in  June  to  study  the  methods  employed  in  dealing  with 
the  gj'psy  and  brown-tarl  moths  and  other  shade  tree  insects.  Mr.  Houser  visited 
several  entomologists  on  this  trip. 

Mr.  Loren  B.  Smith  of  Cornell  University,  formerly  of  the  Nova  Scotia  Agricul- 
tural College,  has  been  appointed  Assistant  State  Entomologist  of  Virginia.  Mr. 
Smith  will  be  located  at  the  Virginia  Truck  Experiment  Station  at  Norfolk,  and  will 
take  charge  of  the  work  on  the  truck  crop  insects. 

Mr.  T.  E.  Holloway,  of  the  Bureau  of  Entomology,  will  spend  several  months  in 
Europe  during  the  sunmier,  visiting  Italy.  France  and  Germany.  He  will  be  accom- 
panied by  Mr.  G.  N.  Walcott  of  the  Porto  Rico  Board  of  Agriculture. 

Mr.  F.  M.  Wadley,  a  student  of  the  Kansas  State  Agricultural  College,  id  assigned 
aa  temporary  field  assistant  in  the  Bureau  of  Entomology  to  cooperate  with  Mr. 
F.  B.  Milliken  at  Garden  City,  Kansas,  in  work  on  truck  crop  insects,  especially 
on  insects  injurious  to  sugar  beets. 

Mr.  Mason,  a  Carnegie  scholar,  who  has  been  in  this  country  for  about  a  year^ 
recently  having  studied  at  Cornell  University,  has  been  appointed  Government 
Entomologist  in  Nyasaland.  He  spent  some  days  in  Washington  during  the  month 
preparatory  to  leaving  for  his  new  post. 

Hearings  were  held  by  the  Federal  Horticultural  Board,  on  May  15,  regarding 
the  pink  boll  worm  which  occasionally  comes  into  this  countr>'  in  cottonseed  in 
bales  of  Unt;  on  June  22,  regarding  the  extension  of  the  quarantine  against  the  gypsy 
and  brown-tail  moths  in  the  New  England  States. 

Mr.  John  A.  Grossbeck,  a  specialist  in  geometridte,  and  for  the  last  few  years 
connected  with  the  American  Museum  of  Natural  History  in  New  York,  formerly 
assistant  to  Dr.  J.  B.  Smith  at  the  New  Jersey  Station,  died  in  Barbadoes,  British 
W.  I.,  April  8,  1914.     Mr.  Grossbeck  was  bom  in  Paterson,  N.  J.,  February  2,  1883. 

Mr.  Jacob  Kotinsky,  who  was  formerly  Entomologist  of  Hawaii,  had  been  ap> 
pointed  entomological  assistant  in  the  United  States  Bureau  of  Entomolog>'  and 
assigned  to  the  Division  of  Forest  Insect  Investigations  of  which  Dr.  A.  D.  Hopkins 
is  in  charge.     Mr.  Kotinsky's  present  address  is  Silver  Spring,  Md.,  R.  R.  No.  3. 

Mr.  M.  M.  High,  entomological  assistant.  Bureau  of  Entomolog>*,  who  has  been 
working  on  truck-crop  and  stored-product  insect  investigations,  especially  on  onion 
pests,  at  Brownsville,  Tex.,  will  resume  hLs  midsummer  hea<lquart' .s  at  Knox, 
Ind.,  where  he  will  continue  on  the  same  class  of  insects  under  different  climatic 
and  soil  conditions. 

Mr.  E.  A.  Miller,  graduate  1908  of  the  Texas  A.  and  M.  College,  who  has  been 
Plant  Pathologist  and  Assistant  Entomologist  for  the  past  two  years,  has  taken  up 
work  with  the  L.  &  N.  Ry.,  in  the  capacity  of  horticulturist,  plant  pathologist  and 
entomologist.  Mr.  Ed.  L.  Avers,  B.S.,  1914,  of  the  \.  and  M.  College  has  been 
appointed  to  fill  Mr.  Miller's  place  in  the  Texas  Department  of  Agriculture. 

Mr.  E.  J.  Newcomer,  of  Leland  Stanfonl  University,  has  been  employed  by  the 
Bureau  of  Entomology  and  assignee!  to  work  on  deciduous  fruit  insects  in  the  Wenat- 
chee  Valley,  Washington.     In  coO|)eration  with  Mr.  D.  F.  Fisher,  representing  the 
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Bureau  of  Plant  Industry,  a  special  investigation  is  being  niade  of  Stigmomwe  of 
the  apple. 

Mr.  Boyd  L.  Boyden,  scientific  assistant  in  the  Bureau  of  Entomolog}',  who  wa« 
formerly  employe*!  at  Whit  tier,  Cal.,  where  he  was  associated  with  Messrs.  R.  S. 
Woglum  and  John  E.  Graf,  recently  cooperating  with  the  hitter  in  work  on  wireworms 
affecting  Hugar4x^et  and  other  cn>|)s,  will  take  headquarters  at  Oxnard,  Cal.,  to 
continue  investigations  on  sugar-beet  and  bean  insects. 

Owing  to  injury  to  citnis  trees  in  California  by  the  citrus  mealy  bug  and  allied 
species,  it  is  propa<«Nl  to  establish  a  field  station  of  the  Bureau  of  Entomolof^y  to 
in\'estigate  these  pests  and  devise  means  for  controlling  them.  This  work  m'iJI  be 
in  charge  of  Mr.  R.  S.  Woglum,  and  when  he  has  found  a  suitable  location  for  the 
new  station,  the  one  at  Whittier  will  be  disc<intinue<l. 

Mr.  Arthur  II.  Rosenfeld,  dinn^tor  and  entomologist  of  the  Tucuman  .Vrgentinal 
Agricultunil  £xp<>riment  .Station  and  a  foreign  member  of  the  American  Association 
of  Economic  EntomologLMts,  was  named  Professor  of  Entomology  in  the  University 
of  Tucuman  by  government  di^cree  last  April.  Mr.  RoHi*nfeld  was  also  made  a 
Fellow  of  the  American  .VHsociation  for  the  Advanc(>ment  of  Science  at  its  Atlanta 
me4>ting. 

At  u  rvi'out  m(*i*ting  of  the  boani  of  trustees,  Mar>'hind  Agricultural  College, 
Professor  T.  B.  Symons,  State  Entomologist  and  dean  of  the  School  of  Horticulture, 
was  appointiHl  dirwtor  of  the  Extension  Division  which  ha«  n^*ently  lM»en  formed  at 
the  Institution.  Professor  Symons  will,  however,  continue  to  din^-t  the  entomokjgi* 
cal  work  in  the  .state.  Mr.  E.  N.  Cory,  associate  professor  at  the  same  Institution 
was  proinote<l  to  Pnjfesuor  of  Zo(>Iog>'. 

In  till'  DivLsion  of  .Vpicultiin',  Bun^au  of  Entomolug>'.  Dr.  N.  E.  MrInd<M>  went 
to  Winch«*.^t«T,  Va..  to  t-^NiixTalf  with  Mr.  E.  B.  BlakeMl<'<*  of  the  l>('ci<luoiLM  Emit 
Ius(M't  lnvf?tig2itinii^,  in  a  Mudy  <if  the  rfT«M*t.s  on  honey  Ix"****  of  ^pntyi^g  fruit  tre«^ 
whilf'  in  full  bliMun.  To  <il)tain  further  data  h('  will  go  to  Winthn»p,  .Mr.,  to  tlio 
bniiK'h  lalniratory  und«'r  tin*  din-<-tion  of  .Mr.  K.  L.  Sinianton.  al>out  June  1.  Dr 
(J.  y  Whitr.  who  >iH'nt  tin*  wiiitiT  in  Itliara.  N.  Y.,  liasn*turn<il  to  W:uthinKt(m. 
Mr.  (Itiirgt'S.  l)«-niuth  cIiim^iI  up  the  \%ork  on  thr  wiiit*-riiiK  of  lx'<'.'«  in  Philadelphia 
about  thr  <'iid  of  .May. 

In  n-."»|H»n>4'  to  a  demand  fnuii  graiM-  growtTH  in  thr  ImW  Eri*-  Vallry,  a  hilxiratork* 
ha.-*  Imi«ii  n'H-^tabli^ll<'4I  by  tin*  Bun^au  of  EntoiiiologN'.  at  Ni»rth  Eiiht.  Pa.,  whrn* 
furth<T  inv«-.Migation.s  of  grafM*  in.*<c<>t.s  and  uthrr  drfiduou-H  fnnt  niNM-t>  in  g«-neral 
will  U'  inadf.  K^i^'cial  atti-ntitm  will  Ih«  given  to  tin*  graiM*  Urry  moth,  whirh  Mdl 
4'tintiinii  «  to  1m'  a  uia|H-  {M-«f  of  fii^t  iniportaiKM*  in  that  gfh*'ral  n*gion.  .Mr.  iKiiglit 
Im'Iv,  i»!  Cnrii'll  I  niv<r>it\.  lia.-  Infii  miploynl  fo  look  afti-r  the  general  biologic 
and  fi«-M  vxcik.  aiiii  Mr.  H  .\.  ( 'u'^hinan  U:i>  1m'«'U  traii.'<fern><l  from  the  Vienna,  Va  , 
lalinr;it4*i>  t«»  N'Mitli  Ka>r.  Pa  .  aiul  uill  have  ehafKe  of  the  invent igatIon^ of  para»it4*s 
ot  the  Ki;i|M'  JH-itx  iiptth.  to  wjiieh  it  i>  pro{Mi>etl  t4i  give  niop'  attention  than  has 
1m-«-ii  |mi--iIi|i'  hi-!«To|oi.-  Mr  C'li^hnian  will  aU<.  make  a  >tii.l\  of  the  appl(M*ei<d 
('hali'i.-.  uhhli.  in  pi«  ri»  \t  ;ir-.  h:i>  Im-**!!  th«*  eaii^i-  of  ron-tdi'MMi-  eonipluint  from 
:ippl«-  urowir-. 


M.iil.l  .\uj!MM    I.-..   l!»l  I. 
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PROGRESS    OF    VERRUGA    WORK    WITH    PHLEBOTOMUS 

VERRUCARUM  T. 

By  Charles  H.  T.  Townsbnd,  Director  of  Entomological  SiaHonSy  Lima,  Peru 

The  following  is  a  brief  abstract  of  the  results  to  date  from  inocu- 
lations of  laboratory  animals  with  Phlebotomus  verrucarum  T.  at  the 
Verruga  Laboratory  in  Chosica  (near  Lima),  Peru.  The  temperatures 
given  are  all  rectal  and  Centigrade.  All  weights  are  in  grams.  All 
dates  are  1913. 

It  may  be  said  by  way  of  preface  that  Dr.  R.  P.  Strong,  of  Harvard, 
assisted  by  others,  has  recently  put  forth  the  opinion  that  Barton's  x- 
l)odies  are  the  causative  organism  of  Oroya  fever,  and  has  bestowed 
on  them  the  name  Barton ia  bacilli formis;  that  verruga  eruption  is 
caused  by  a  virus  present  in  the  eruption;  and  that  the  two  are  sepa- 
rate pathologic  entities.  To  this  the  writer  of  the  present  article  does 
not  agree;  but  the  x-l)odies  in  question,  or  what  appear  indistinguish- 
able therefrom  morphologically,  are  referred  to  herein  as  Bartonia 
bodies. 

It  is  well  to  state  that  the  Verruga  I^aboratory  at  Chosica  is  quite 
outside  the  limits  of  the  verruga  zones,  the  nearest  known  verruga 
locality  being  Santa  Eulalia  some  three  miles  distant.  The  topog- 
raphy of  the  country  lying  between  Santa  Eulalia  and  Chosica,  the 
unfailing  strong  Hinds  in  the  Chosica  valley,  the  heavy  night  fogs 
during  the  cool  season,  and  the  lack  of  sufficient  rainfall  during  the 
warm  season,  all  combine  to  preclude  any  chance  of  the  disease  reach- 
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ing  C'hoHicji,  since  those  conditioiw  are  inimical  to  the  establishment 
and  pe^si^tonce  of  the  Phlehotomus  in  the  vicinity. 

Santa  Euhilia,  about  3,500  feet,  marks  the  lower  limits  of  the  verruga 
zone  of  the  Kimac*  valley,  and  Matucana,  about  7,800  feet,  marks  its 
upper  limits.  The  Phlebotomus  has  been  found  by  the  writer  at  both 
places,  ami  at  several  intermediate  points.  It  is  most  abundant  at 
Verrugas  Canyon,  about  5,300  fei»t,  being  abroad  there  every  night 
in  the  year.  Practically  all  the  Phlebotomus  used  in  thi»se  experi- 
ments were  brought  from  Verrugas  Canyon. 

Experiment  I 

Cebus  capuchinus,  male,  2  or  3  years  old,  from  Peruvian  montanya. 
Average  temperature  under  39**.  Kept  in  laboratory  from  April  22 
to  October  10.  Perfectly  normal  and  healthy,  blood  normal.  On 
October  10  he  was  taken  to  Verrugas  Canyon  and  chained  to  a  tree  at 
east  end  of  house  next  to  stone  wall  from  which  issue  the  Phlelmtomus 
in  large  numbers  every  night,  and  kept  there  <'ontinuously  till  Novem- 
ber (),  when  he  was  returned  to  the  laboratory  in  Chosica.  On  many 
nights  spent  in  Verrugjis  Canyon  by  the  writer  and  his  assistants,  from 
July  1)  to  November  0,  not  a  single  bloodsucker  of  any  descTiption  was 
8et»n  flying  other  than  the  Phlebotomus,  and  the  writer  has  ix^rsonally 
sp<'nt  the  entire  night  in  such  search.  It  is  thus  quite  certain  that  this 
monkey  wiu*  not  })itten  l)y  any  culi(*id  or  other  night-flying  bloodsucker 
in  adilition  to  the  Phldiotomus.  HIcmmI  smear- taken  0<»tober  15 
showc<i  nothing.  Smears  taken  November  12  and  18  showed  Kartonia 
bodies  in  small  number.  Temperatures  varie^l  from  39.3°  to  over  43°. 
but  no  high  temperature  was  long  continued.  Miliar  eruption  l>eguii 
to  appear  on  orbits  November  13.  dtH-rcasing  on  November  17.  Miliar 
sore  apiM*are<l  on  back  of  left  han<i  November  IS,  an<i  one  on  outside  of 
left  foot  at  ankle.  November  21  showe<l  five  bleeding  miliar  .sonv, 
being  on  left  orbit.  I(*ft  hand.  li*ft  elbow,  and  both  f(H*t,  all  having 
scabb(»tl  over  the  following  <lay.  lM)r  several  <lays  thes<»  wer(»  most 
typiral.  with  exudation,  exai-tly  like'  miliar  eruptive  sores  commcmly 
seen  on  legs  of  human  ease>.  The  left  orbit,  h'ft  hand  and  elbow  sores 
praeti<:illy  dried  up  NnvemlxT  2S,  tlu'  (vrX  still  remaining  M-ablnnl  for 
>nn\r  time  tlnTi*after.  LatiT  about  five  sore*<  d(*veloped  on  the  l^a^'k 
and  <'ontinu<Mi  ft»r  over  time  we<*ks.  Tlii>  was  evidently  the  a<Mite  ty|>o 
with  iiiihar  <TUptinn. 

KXI'EKIMENT    II 

i'thn.y  riiintrfntiu>,  male,  about  two  vear>.  from  Peruvian  montanya. 
Admit teil  tn  laboratory  .\pril  22  with  the  pn-et'diiig.  Average  tem- 
perature under  31*  .      Normal  w^'i^lit   about    l.r)<M).      Pi'rft^etly  sound 
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and  blood  normal.  Injected  subcutaneously  September  4  with  75 
Phlebotomus  in  physiological  solution.  Marked  leucocytosis  shown 
in  smears  of  September  5  to  7  inclusive,  especially  latter  date,  white 
cells  becoming  normal  on  September  8.  Smears  of  September  6  and  7 
show  Bartonia  bodies.  September  5  to  8  the  temperatures  varied  from 
39.2**  to  40.2°  on  latter  date,  and  averaged  .7°  above  normal  for  two 
weeks  thereafter.  September  6  the  animal  weighed  only  3,900,  was 
decidedly  ill,  thin,  with  no  appetite.  Weight  gradually  increased 
after  that  date,  appetite  improving  on  following  days.  No  visible 
external  sign  of  eruption  has  appeared.  This  seems  a  case  of  cutting 
short  the  disease  by  phagocytosis,  at  least  to  an  extent,  in  an  animal 
not  particularly  susceptible  but  rather  resistant. 

Experiment  VI 

Lepus  cuniaduSj  male,  about  1  year,  brought  to  laboratory  March 
29  from  Jauja,  11,000  feet.  Temperature  average  under  39**.  Normal 
weight  1,700.  Healthy,  blood  normal.  Kept  in  cage  August  7  to  11 
with  nine  living  Phlebotomus,  most  of  which  died  on  second  and  third 
days.  Injected  subcutaneously  August  8  with  21  Phlebotomus  in 
physiological  solution.  August  9  to  14  temperatures  varied  from  38.4® 
to  39.5°,  weights  falling  to  1,588  on  latter  date.  Smear  of  August  11 
shows  Bartonia  bodies  and  marked  leucocytosis  which  continued  till 
August  13,  leucocytes  becoming  normal  the  next  day.  August  16 
smear  also  shows  Bartonia  bodies,  but  white  cells  were  normal.  Tem- 
perature was  below  normal  on  that  date,  after  which  weights  and 
temperatures  approximated  normal  and  no  visible  external  eruption 
appeared.  On  October  16  the  animal  received  a  scrotal  injection  of  a 
small  quantity  of  virus  from  nodular  verruga  eruption  of  man.  The 
result  of  latter  inoculation  was  a  small  scabbed  verruga  at  point  of 
injection,  persisting  from  November  4  to  26.  This  appears  to  be  a  case 
somewhat  similar  to  No.  II,  the  verruga  organisms  l)eing  largely 
phagocyted  out  of  the  system  following  the  infection  with  Phlebo- 
tomus. That  such  course  does  not  confer  immunity  is  indicated  by 
the  localized  verruga  following  the  inoculation  two  months  later  with 
virus  from  man. 

Experiment  XV 

Canis  caraibicus,  female,  about  18  months,  from  Choeica.  Admitted 
to  laboratory  April  24.  Average  temperature  under  38.5°.  Normal 
weight  about  3,500.  Perfectly  sound,  blood  normal.  Injected  sub- 
cutaneously July  11  with  20  Phlebotomus  in  physiological  solution. 
The  course  of  this  case  up  to  July  19  is  published  in  the  Journal  of  the 
American  Medical  Association  (Nov.  8,  1913).     Nodular  eruption  on 
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feet  appeared  July  17,  the  animal  having  been  decidedly  ill  the  day 
before  and  showing  Bartonia  bodies  in  the  blood.  Temperatures  did 
not  rise  appreciably,  being  less  than  a  degree  above  normal  average. 
Weights  slightly  lowered.  Papules  on  feet  receded  and  renewed,  some- 
times bleeding,  up  to  August  29,  when  weight  fell  to  2.957  and  erup- 
tion distinctly  decreased  in  intensity,  remaining  so  for  some  da>'8. 
September  4  the  extreme  tips  of  both  ear-lol)e8  showed  eruption^ 
scabbed,  bleeding  more  or  less,  of  the  excrescent io-nodular  type,  con- 
tinuing on  both  ears  till  September  29,  and  on  right  ear  till  October 
16  when  it  had  nearly  disappeared.  Sections  of  ear  tips  and  papules 
show  portions  with  apparent  histology  of  verruga  eruption.  On  Octo- 
ber 10  this  (log  received  five  separate  subcutaneous  injections,  in  dis- 
tinct regions,  of  virus  from  nodular  verrugas  of  man.  Aljsolutely  no 
result  followed  these  five  inoc*ulations,  no  lesions  forming  at  points  of 
injection.  This  indicates  immunity  conferred  by  the  Phlebotomus  in- 
jection of  July  11  followed  l)y  a  generalized  eruption.  It  is  quite 
possi))le  that  internal  eruption  may  also  have  ensued,  as  indicated  by 
continued  loss  of  Weight  and  more  or  less  pain  in  joints  and  body. 

Experiment  XVI 

Canii<  caraibicus,  male,  about  2  years,  from  Chosiea.  Admitted  to 
lalK)ratory  April  24.  Average  temperature  un<ler  38.5^  Normal 
weight  alK)ut  G,'i(K).  Sound,  bloo<l  normal.  This  animal  received 
five  .*<eparat(»  subcutaneous  injections  on  September  19,  23,  2o,  27, 
and  October  12,  with  8(),  75,  107,  1(>9  and  50  Phlebotonius  resjHH'tively 
in  phy.*<iological  solution,  the  injections  alternating  lM»tw(H»n  the  two 
shoulders.  Smears  showed  Hartonia  IkmHc^s  September  20  (22J  hours 
after  first  inj(M'tion),  Septeiiib(»r  25,  and  again  October  14.  They 
showi^l  Icucocytosis  beginning  September  27  and  2S,  incre^UHiHl  Sef>- 
teniber  29  an<l  30.  white  cells  normal  again  October  1  and  nmtinuini^ 
80  until  October  13,  when  another  increa.*<e  was  notcnl,  which  had  dis- 
appeartnl  next  day.  Polychromatophilia  of  the  ervthrocyti»s  was 
evident  September  21  to  25.  Temperatures  ran  37.7°  to  40.(>°  frtnii 
SepteinlMT  20  to  0<'tob(»r  7,  but  only  rarely  fell  beh>w  39®  and  were 
nearly  always  dose  to  40°.  OctolxT  7  to  12  temperatures  d(HTe:u«e<l 
some.  i^oiiiK  l>(*low  normal  on  latter  <late  and  reiiiainiug  so  ccmtinu- 
ously  till  November  2.  except  only  October  20  an<l  27.  Weights 
gra<lually  droppnl  to  5.S08  SeptcMiiluT  2S.  with  temperature  of  40**, 
and  reniainetl  under  (i.(MM)  to  September  30  inclusive.  .Vbs4H*ss4>s  of 
considerable  size  formni  at  jxjints  of  the  five  injunctions.  l>ut  all  were 
a}).sorbei|  <*\c<»pt  the  fifth  which  broke  Octiiber  IS.  Novendier  2  a 
no<lular  verru^Ja  su<ldenly  form<»<|  on  dorsa  nuMlian  line  lietwwMi  sluml- 
ders.  and  in<*reas<*d  in  size  during  next  two  days.  l>eing  of  large  siie 
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with  angular  scabs  on  November  4  when  it  was  excised.  Another 
verruga  at  once  began  to  form  in  its  place,  reaching  good  size  November 
10  and  continuing  with  slight  further  growth  to  December  15  and  later. 
A  small  typical  nodular  verruga  formed  November  20  to  22  on  base 
of  an  ordinary  wart  which  had  sloughed  on  former  date.  This  was 
on  right  chest  and  the  verruga  was  excised  November  22.  Sections 
of  these  two  excised  verrugas  show  the  identical  histological  structure 
of  nodular  verrugas  from  man.  To  sum  up,  this  dog  has  shown  de- 
crease in  weight,  marked  rise  and  fall  of  temperature,  Bartonia  bodies 
in  blood,  with  spare  leucocjiosis  and  erythrocytic  polychromatophilia, 
followed  by  what  must  be  considered  a  generalized  though  meager 
eruption,  as  result  of  injection  of  over  400  Phlebotomus  from  Verrugas 
Canyon.  Internal  eruption  may  also  have  ensued  in  this  case.  This 
is  the  star  injection  experiment,  and  the  one  which  has  afforded  the 
most  convincing  results. 

.Experiment  XIX 

Cavia  cobaya,  male,  born  in  laboratory  May  13  of  parents  from  Jauja, 
Average  temperature  38.5°.  Average  weight  about  400.  Perfectly 
healthy  and  blood  normal.  Placed  in  cage  July  29  with  two  living 
Phlebotomus,  to  which  were  added  six  from  Matucana  on  August  2, 
being  removed  finally  from  cage  August  7  on  death  of  the  last  Phle- 
botomus. Smears  of  August  7  and  16  show  Bartonia  bodies.  A  marked 
l>Tiiphocytosis  was  evident  August  8  and  9,  and  again  August  19  and 
20,  unusual  numbers  of  small  lymphocytes  showing  in  the  smears, 
being  normal  on  other  dates.  Temperatures  showed  an  appreciable 
continued  rise  for  six  weeks  after  August  2,  being  practically  all 
(a.  m.  and  p.  m.)  between  39°  and  40°.  No  visible  external  eruption 
followed.  This  is  another  case  of  an  animal  with  small  susceptibility 
phagoc>'ting  the  organisms  and  showing  no  external  eruption.  The 
infection  was  undoubtedly  slight. 

Experiment  XXII 

Cavia  cobaya^  female,  born  in  laboratory-  May  18  of  parents  from 
Jauja.  Normal  temperature  38.5°.  Placed  in  cage  July  24  with  12 
living  Phlebotomus,  and  left  there  till  July  29  when  it  died,  2  of  the 
Phlebotomus  being  still  alive.  Smear  taken  July  28,  at  10.15  a.  m., 
shows  Bartonia  bodies,  as  does  also  smear  of  autopsy  thoracic-cavity 
blood.  Autopsy  liver,  spleen,  cord  and  lung  smears  show  interesting 
conditions  which  require  further  study.  Temperature  at  9.30  a.  m., 
July  28,  was  39.8°.  That  this  pig  died  from  the  infection  induced  by 
the  bites  of  the  PhlelK)tomus  is  not  at  all  certain.  Yet  the  temperature 
was  high  the  day  before,  and  autopsy  of  the  digestive  tract  disclosed 
nothing  abnormal. 
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Experiment  XXIII  ' 

(\inls  caraihicux,  male,  about  5  months,  from  Chosira.  Adfnitte«l 
to  lal>oratory  July  25.  AvoraRo  temperature  under  38.5**.  Normal 
weight  about  2.1)(K).  Animal  perfectly  sound.  Smear  showed  l)loo<l 
normal  before  experiment.  Injected  subcutaneously  in  right  shoulder 
July  25  with  25  Phl<»botomus  in  physiolop:ical  solution.  At  5  p.  iii.. 
.six  hours  after  inje<.*tion,  temperature  was  40°.  Smears  of  July  27 
(48  hours  after  injcvtion)  ami  August  20  show  Hartonia  iKxlies.  Tem- 
peratures averagtnl  a  little  al)ove  normal  from  July  25  to  August  2, 
going  from  39.3°  to  40°  during  the  first  three  days.  Throughout  Aug- 
ust they  wer(»  usually  below  norn»al.  rar(»ly  al)ove,  after  which  they 
gradually  rose  to  around  normal.  Weight  July  20  was  2,041,  ami 
vari(Hl  through  August  from  2,490  to  2,8.39,  gradually  rising.  Leu- 
eytosis  shower!  in  smear  of  July  28.  Small  son»s  appeared  suddenly 
on  ear-lolMN  August  23.  thes(»  bearing  considerable  resemblance  to 
miliar  (Tuptive  sores,  but  only  slightly  raisc»d.  They  continued  on  the 
ear-lob(>s,  inside  and  out,  increasing,  drying,  dcHTeasing,  and  coming 
anew,  until  September  10  when  n:ost  of  the  scabs  ha<l  dropped.  By 
October  i\  there  was  no  trace  of  the  s<*ars.  Sc^ctions  of  these  ear  papules 
show  a  strong  approximation  to  verruga  hi.stological  structure.  On 
()ctob(»r  12  inje<'t(Hl  subcutaneously  in  right  shoulder  ^ntii  30  Phlo- 
lM)tomus  in  physiological  solution.  Temperatures  averaged  but 
slightly  above  normal  for  thrw*  w(H»ks  following  this  last  injivtion,  but 
at  tinu's  passe<l  39°  and  10°.  Weight  incn»as(Hl  gra<lually,  ami  smears 
appart'utly  showi'*!  neither  l^artonia  ImmHcs  nor  anything  abnormal. 
I)e<-<*!nlMT  2.  however,  a  small,  hard,  raised,  uni'olored  nodule  a pfM^anNi 
suddi*nly  <»n  outer  basi*  of  left  f<)releg.  and  by  DecernlxT  5  had  beeonu- 
a  typical  hard  notlular  verruga  to  all  appearan<-<*s.  It  was  excis«»<l  and 
scH-tiomMl  for  study.  The  s<*<*tions  show  a  typical  verruga  histoh)g\\ 
If  the  <-;ir  sores  abov<*  drscribnl  wiTi'  verruga,  as  is  prolmble.  they  did 
not  vi  wU'T  immunity  in  this  dog.  ^ 

KxrKUlMKNT    \\V 

<'(ini>  rriolhts  tan-haired  <-reolc  dog),  mah'.  about  0  months,  from 
Cho-irM.  Admittrd  lo  laboratory  Augu-^t  M».  AviTagi'  temiMTaturt* 
uhdi-r  iis.5  .  Normal  wt-ight  about  3.StH).  Ifealtliy.  an<l  smear  showe<l 
l)lond  iinrmal  bffori' rxjMTimfnt.  Phu-i'd  in  <'agf  September  18  with  33 
living  IMjlilMitonni>.  to  wliirh  wrre  ad<li*d  25  n\\  S«*pti*mbcr  23;  30  mon* 
on  Srpti  inbrr  25;  and  30  mon-  on  ScptcmlMT  27.  all  from  Verrugas 
Canyon.  Kiinovi*d  fn)m  ragt-  S^ptt-mbrr  29.  the  riili'boti)mus  U'lnfc 
prartit:ill>  all  dead,  not  wit  li«*tan»ling  the  daily  rnvrh>pment  of  the 
cam-  wiili  wrt  iloth>  in  tin*  effort  to  prolong  t  heir  live-*,  and  the  eon- 
tintineiiT  iif  the  d<»g  I  ret  ween  two  wire  ile>k  b:i>ket-.   to   j»revent   free* 
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dom  of  movement.  Smears  of  September  26,  29,  October  4  and  10 
show  Bartonia  bodies.  Smears  also  show  leueocytosis  beginning  Sep- 
tember 18  and  gradually  increasing  to  September  24,  with  a  lapse  to 
normal  September  30  to  October  9,  appearing  again  slightly  till  October 
14.  Temperature  average  for  thirty  days  following  September  18 
was  39°,  reaching  40°  on  September  26,  40.6°  on  October  9,  and  remain- 
ing continuously  close  to  40°  frona  September  23  to  October  2.  Weights 
showed  quite  steady  gain  from  3,472  on  September  19  to  4,200  on 
October  14.  No  visible  external  eruption  has  yet  appeared.  This 
seems  another  case  of  a  resistant  animal  phagocyting  the  verruga 
organisms.  The  experiment  is  the  most  ambitious  one  that  it  was 
possible  to  try  at  that  season  with  the  living  Phlebotomus. 

Experiment  XXVI 

Canis  caraibicuSj  male,  about  2  years,  from  Chosica.  Admitted  to 
laboratory  August  18.  Average  temperature  under  38.5°.  Normal 
weight  about  7,000.  Very  healthy,  sound,  smear  showed  blood  normal 
before  experiment.  Injected  subcutaneously  September  4  with  50 
Phlebotomus  in  physiological  solution.  Smear  of  September  7  shows 
Bartonia  bodies.  Leueocytosis  is  shown  in  smear  of  September  13. 
Temperature  averaged  39.5°  for  the  ten  days  succeeding  September  6, 
reaching  40°  on  September  10  and  14,  and  being  close  to  40°  from  Sep- 
tember 9  to  18.  Weights  showed  fall  only  on  September  7  and  8  of 
300,  and  September  18  of  700,  with  these  exceptions  rising  quite  stead- 
ily from  6,550  on  September  5  to  6,750  on  September  17,  but  passing 
7,000  on  September  10  and  13.  Up  to  October  16  dog  had  been  quite 
normal  and  no  external  eruption  had  appeared.  On  latter  date  in- 
jected sulK'utaneously  in  right  shoulder  with  strong  dose  of  virus  from 
noduhir  verrugas  of  man.  This  injection  produced  a  marked  effect, 
animal  Ixvoming  dangerously  ill  and  weak,  with  great  pain  and  ten- 
derness in  right  shoulder,  where  an  immense  abscess  formed  at  point 
of  injec»tion  involving  the  entire  scapular  region,  these  conditions 
continuing  from  October  18  to  23,  when  the  abscess  broke,  and  the 
dangerous  eflfects  persisting  for  some  days  after.  Temperatures  aver- 
aged only  slightly  above  normal  for  the  first  ten  days  (.2°  to  .3°  above), 
and  below  normal  for  the  succeeding  thirty  days  (.1°  to  .5°  below). 
The  raw  surface  resulting  from  breaking  of  abscess  gradually  healed, 
the  edges  of  the  lesion  showing  verrugas  from  November  2  to  13,  these 
being  constantly  destroyed  by  the  never-ending  action  of  the  animal's 
tongue.  November  20  a  small  verruga  had  formed  on  forehead,  and 
a  larger  one  on  outside  of  tip  of  right  ear-lobe,  both  of  which  gradually 
increased  to  November  26  and  27  when  they  sloughed.  November  22 
showed  eruptive  scabbing  on  left  ear-lobe  and  left  jowl,  these  continu- 
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ing  off  and  on  till  December  15.  and  later,  with  eruption  leBioos  appear^ 
ing  on  throat  De<*ember  1.  Smear  of  October  17,  taken  24  hours  after 
the  virus  injec^tion.  showed  Bartonia  l)odies  and  leucoc>lo8i«.  It  may 
be  stated  here  that  the  abscess  in  this  and  other  cases  was  not  due  to 
defe<*tive  te<»hnique»  aseptic  methods  having  been  employed  in  all 
cases.  The  present  very  large  abscess  was  doubtless  due  to  septic 
material  from  the  decompa*<ition  of  tissues  within  the  unbroken  ver- 
rugas from  whi(*h  the  virus  was  taken.  This  experiment  indicates 
a  certain  degree  of  control  of  the  infwtion  from  the  Phlebotomus  in- 
jection, no  immunity  being  conferred:  but  inability  to  control  the 
infe<'tion  from  the  virus  injection,  which  resulted  in  a  generalized 
eruption,  as  distinguished  from  a  purely  localized  one  at  point  of 
injection. 

Experiment  XXVII 

Cants  caraihicua,  male,  about  18  months,  from  Lima.  Admitted  to 
laboratory  August  28.  Healthy,  blood  normal.  Injected  8ulx*u- 
taneously  with  39  Phlebotomus  in  physiological  solution,  August  29, 
at  1 1.30  a.  m.  Temperatures  rose  on  succeeding  dates,  reaching  39.5** 
on  September  2.  Weights  decreased  steadily  from  3,575  on  August 
30  to  3.357  on  September  3.  except  3,646  and  3,605  on  September  1 
and  2.  Smear  of  August  31.  46  hours  after  injection,  shoi^'s  Rartonia 
botlies  rather  numerously,  also  some  leucocytosis.  Dog  very  sick 
and  weak  August  30  to  September  2.  without  apjH^tite  August  30  and 
31.  Chloroformed  September  3  and  various  tissues  prc^servetl  for 
sectioning. 

KXPEKIMENT    XXVIII 

Tf/wM  caraibicus.  nude,  alunit  t(»n  months,  from  Chosica.  Admit tcnl 
to  laboratory  Sept<»mber  10.  Average*  temi)erature  well  under  39°. 
Normal  weight  about  4.r)(K).  Healthy,  blo<Ml  normal  before  cximti- 
ment.  Testicular  inj<K-tion  given  at  10.30  a.  m..  ()<*tober  5  uith  ICK) 
Phlebotomus  in  physiological  solution.  Smear  of  ()<*tol>er  6.  taken 
at  S  a.  m..  shows  Hartonia  iKMlies,  as  do  those  of  <)ctol>er  8  and  9. 
Wi'iglits  decreased  but  tcmp<Tatun»s  remained  prm»ti<'ally  normal. 
Abs<r^s  ft)rinc<i  in  tc^tirli*  and  broke  Ortobcr  \h  I^uicocytosis  aji- 
jM'ared  in  >mcar>  of  (Utolicr  IMo  11.  ('hloroforme<l  dog  ()<'tober  12 
and  pre^^ervcd  tissues  for  ><H-tioning. 

Tills  <onriudc»<  th<*  experiments  to  ilate.  'J'h<»  writer  wislu^  to 
aeknowjrdjie  the  vahiable  servi<M»  n*ndered  by  liis  assistant  on  this 
work.  .Mr.  (let)rg<'  K.  NiehoUon.  I'nfortunateiy  Mr.  \i<holson  con- 
tracted tlie  di>ease  as  \\\v  n'snit  tif  being  l»itten  by  the  IMilebotonius  on 
the  night  (»f  September  17  at  \  errugas  Canyon,  an  aee<»unt  of  uhich 
wa<  M'lit  to  EniomnltHjiml  S*  trs  i  vul.  .\X\'.  p.  40 i.     His  fev<T <'ontinued 
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for  three  weeks,  during  which  time  the  Bartonia  bodies  were  numerous, 
after  which  his  temperature  dropped  below  normal  and  remained  so 
for  about  ten  days,  pains  in  the  joints  being  prominent  during  this 
period.  He  received  an  intravenous  injection  of  neosalvarsan  on 
November  10,  being  about  30  cc.  He  has  had  no  fever  since  November 
15,  nor  has  his  blood  shown  Bartonia  bodies.  Eruption  began  to 
show  December  24,  and  he  has  nearly  regained  his  normal  condition, 
the  only  symptoms  persisting  being  reduced  weight  and  somewhat 
reduced  physical  endurance. 

As  the  result  of  the  experience  gained  in  the  above  experiments,  hair- 
less dogs  appear  to  be  the  most  satisfactory  laboratory  animals  for 
verruga  experimentation,  at  least  in  Peru.  They  are  abundant  and 
easily  obtained,  not  too  resistant,  and  the  eruption  can  readily  be 
seen  upon  them  and  photographed.  Cebus  monkeys  are  about  equally 
susceptible,  but  very  difficult  to  obtain  and  also  to  handle,  while  their 
thick  coat  of  hair  makes  the  finding  and  photographing  of  the  eruption 
quite  inconvenient.  Rabbits  are  moderately  susceptible,  and  guinea 
pigs  rather  less  so.  All  of  these  animals  appear  more  resistant  to  ver- 
ruga than  man. 

The  solution  used  in  the  injections  was  a  citrated  normal  saline 
solution  (Kronecker's  artificial  serum  of  Vogt  and  Yung,  citrated). 
The  Phlebotomus  were  placed  on  a  glass  slide  with  a  little  of  this  and 
crushed  with  a  glass  rod,  the  action  being  continued  until  the  gnats 
were  so  finely  ground  up  that  all  would  pass  through  the  needle  of  the 
syringe.  The  amount  of  solution  used  for  an  injection  was  usually  1 
cc.  In  the  case  of  the  virus  injections,  the  contents  of  the  verrugas 
were  squeezed  out  in  the  same  solution  and  injected. 

The  writer  calls  especial  attention  to  the  finding  of  the  Bartonia 
bodies,  or  of  what  seem  morphologically  identical  with  them,  in  the 
blood  of  laboratory  animals.  This  is  the  first  series  of  experiments 
that  have  shown  this  condition.  Previous  investigators  who  have 
succeeded  in  transmitting  loc»alized  verruga  to  laboratory  animals  by 
injection  of  human  virus  uniformly  claim  that  they  have  been  unable 
to  find  Bartonia  bodies  in  the  blood,  and  that  the  characteristic  blood 
changes  known  for  human  cases  are  absent  in  such  animals.  Whatever 
may  be  the  true  explanation  of  this,  the  wTiter  \iishes  to  emphasize  the 
ne<»cssity  for  prolonged  search  in  studies  of  Bartonia  in  the  lower  ani- 
mals. It  may  often  be  necessary  to  search  a  single  smear  two  or  three 
hours,  a  half  day  or  a  whole  day,  in  order  to  find  a  Bartonia  body  that 
may  be  present  in  it,  and  even  this  length  of  time  may  be  insufficient. 
That  this  work  is  tedious  in  the  extreme  goes  without  saying,  but  when 
one  realizes  that  a  half  dozen  or  even  half  hundred  smears  taken  from 
an  animal  actually  carrying  Bartonia  bodies  in  its  blood  at  the  time 
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may  fail  to  contain  a  single  one  of  these  bodies,  the  necessity  for  pro- 
longed searc'h  is  apparent.  The  writer  finds  that  the  smears  from  his 
laboratory  animals  have  never  shown  any  approach  to  the  abundance 
of  the  j-bo<lies  often  exhibite<l  by  smears  from  human  cases.  While 
the  bodies  are  present  in  these  animals,  they  usually  exist  in  extremely 
small  number  compared  with  the  average  of  human  cases.  An  impor* 
tant  point  also  is  to  take  smears  at  least  twice  daily  from  the  animal 
imme<liately  following  ino(*ulation.  The  bodies  may  usually  l)e  found 
during  the  first  three  days.  After  the  eruption  has  begun  to  appear, 
it  is  quite  u.seless  to  look  for  them. 

Desj)ite  rep<»ated  and  i)ersistent  search  from  July  to  (>ctol)er,  the 
early  stages  of  the  Phlebotomus  have  not  yet  bwn  dis<*overed.  It  has 
thus  not  been  possible  to  attempt  the  rearing  or  breeding  of  them  for 
infection  exi)eriments.  While  no  doubt  this  could  be  acc^omplished 
with  unlimited  facilities,  it  is  not  at  all  nwessary  to  the  complete 
demonstration  of  the  transmission,  already  secured,  and  its  realization 
Is  not  warranted  by  the  conditions.  At  best  it  would  probably  be  one 
of  th(»  most  difficult  entomological  feats  ever  attempted. 
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THE  RELATION  OF  VARIATION  IN  THE  NUMBER  OF  LARVAL 
STAGES  TO  SEX  DEVELOPMENT  IN  THE  GIPS7  MOTH 

By  F.  H.  Mo»HER  and  H.  T.  Webrkr 

During  tlu*  season  of  1012  a  fteries  of  exi)eriments  on  food  plants  was 
carrie<l  on  at  the  (lipsy  Moth  Lal)orator>'  at  Melrose  Highlands,  Mass. 
The  main  ohjeet  of  these  experiments  was  to  test  the  feeding  of  the 
gipsy  moth  on  various  plants;  the  results  to  be  made  uae  of  in  the 
thinning  out  of  woodlands  where  this  system  of  eontrol  eould  be 
adopted.  Again,  the  results  and  data  thus  obtained  eouhl  be  used 
in  comparison  with  this  work  in  the  field. 

The  food  plants  chosen  for  these  experiments  include<l  those  trees 
and  shrubs  which  predominate  throughout  the  infested  territory. 
Some  of  the  species  selected  were  the  oaks,  hickories,  maples  and 
birches.  There  were  many  others  of  more  or  less  im|X)rtanee,  includ- 
ing some*  of  the  conif(»rs,  and  such  shrubs  as  witchhazel,  comus,  l)ar- 
berry.  etc.,  in  all  alwut  fifty  different  species. 

As  the  exiKTiments  neare<l  completion,  it  l>ecame  apparent  that 
then*  was  a  diflference  in  the  stages  in  which  the  lar\'a»  spun  up  previous 
to  pupating,  and  upon  close  examination  this  peculiarity  seemed  to  l>e 
qiore  or  less  constant.  A  careful  insi)ectit)n  of  pupa;  indicate<i  that 
thos<»  lar\'ie  that  pupate<l  in  the  fifth  stage  produced  male  moths, 
wliilc  those  having  a  sixth  stage  developer  1  females. 

As  tJKTe  wjis  little  data  at  hand  to  show  the  constancy  of  this 
variation  the  resiilts  were  noU»d  and  con<*lusions  reser\'(Hl  until  a  later 
|K»riod. 

The  foUowing  year.  MM.'i  the  fe<*ding  experiments  were  refK^ated 
and  the  same  method  used  as  during  th<'  pn»vious  year,  except  that 
a  more  canful  system  of  n*cord  keeping  was  <levised  an<l  mon*  atten- 
tion was  paid  to  the  .stage  and  pupation  of  caterpillars. 

Method  of  < 'oxDrrnNci  Food  ExeEiiiMENTs 

TiidtT  the  single  heail  of  food  plant  fX|MTinH'nts  wrre  groufM^l  the 
following  sub-rxiM-riinrnts: 

<li  TUv  continuation  of  last  year's  rxpi'rini<*nt>  in  which  the  eg|(s 
laid  )»y  the  pannt  moth  nanMi  on  a  Ninglr  foo<l  pl:u»t,  were  hatched 
an<l  tlit'ir  progi-ny  plarcd  on  thr  sainr  food  plant  as  la>t  year. 

(2)  Tin-  rt»nil>ination  food  plant  ^'xpiTiintiits  in  whii»h  \\\v  newly 
hatrhrd  larva*  wrw  plaird  on  a  minbinatitin  t»f  ftjods  and  reared  in 
that  inanniT. 

:<  .^traitlit  food  plant  «\prriinrnts  in  whith  n<'wly  hatched  lan'a* 
WfTi'  n-art'd  t»n  a  >ingl«'  t'o<»d  plant. 
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The  larvfie  used  in  the  straight  and  combination  feeding  experiments 
were  obtained  from  a  newly  infested  locality  at  Barre,  Mass.  The 
colony  is  situated  outside  the  generally  infested  territory  and  the 
lar\''ae  were  in  a  supposedly  healthy  condition. 

In  order  that  larvae  might  be  reared  under  the  most  natural  condi- 
tions, all  of  the  experiments  were  conducted  in  a  large  outdoor  insect- 
ary. 

There  were  about  174  trays  used  in  the  combined  experiments 
which  necessitated  the  use  of  about  17,000  caterpillars. 

The  eggs  were  hatched  under  natural  conditions  and  100  of  the 
young  larvae,  as  nearly  uniform  in  size  as  possible,  were  placed  in  trays 
prepared  for  them. 

The  trays  used  in  these  experiments  are  a  modification  of  the  Fiske 
tray.  They  are  of  two  sizes,  one  for  the  newly  hatched  larvae,  6"  x  7" 
x2";  and  those  used  for  the  older  larvae,  12i"  x  12i''  x  2 J".  The 
trays  used  in  1912  were  wood  frame  with  cloth  bottom,  but  as  consider- 
able difficulty  was  experienced  by  the  young  larvae  in  crawling  over  the 
cloth,  a  paraffined  paper  tray  was  substituted  in  1913,  and  proved  to 
be  a  vast  improvement  over  the  other.  This  paper  tray  when  folded 
fitted  snugly  into  wooden  trays  previously  used.  A  band  of  tanglefoot 
1  inch  wide  was  placed  on  the  upper  inside  margin  of  the  trays  to 
prevent  the  larvae  from  escaping  and  the  intrusion  of  others. 

The  food  was  kept  fresh  by  placing  the  cut  end  or  twigs  bearing 
foliage  in  a  receptacle  filled  with  water.  A  specimen  vial  about  1 
inch  square  and  3i  inches  long  and  with  the  neck  projecting  at  an 
angle  of  45°  was  used  for  this  purpose.  The  stem  of  foliage  selected 
for  food  was  thrust  through  a  hole  in  a  cork  stopper  which  was  inserted 
in  the  vial  of  water.  By  using  a  vial  of  this  description  the  food  was 
never  in  contact  with  sides  of  trays  but  lay  evenly  distributed  across 
the  center,  thereby  preventing  all  opportunity  for  escape  of  larvae. 

Each  tray  was  inspected  daily  and  a  not€  made  of  the  number  of 
larvae  in  each  stage.  The  dead  or  d>ang  caterpillars  were  removed 
and  the  tray  cleaned  of  all  excrement  and  other  refuse.  If  at  any 
time  there  was  an  excessive  number  of  dead  larvae  the  living  ones  were 
transferred  to  a  fresh  tray.  In  this  way  sanitary  conditions  were 
maintained.  A  careful  and  complete  record  was  also  kept  of  the 
amount  of  food  consumed  by  the  larvae  and  a  note  made  of  any  changes 
affecting  them. 

The  results  of  experiments  in  regard  to  sexual  variation  of  larvae 
confirmed  those  of  last  year  and  established  the  fact  that  the  variation 
is  constant  so  far  as  these  experiments  go.  Of  a  few  thousand  larvae 
that  were  under  observation  in  the  later  stages,  560  transformed  into 
chr>'salids.     Three  hundred  and  twenty-five  of  these  were  males  and 
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pupatcil  in  the  fifth  stui^e,  while  the  remaining  235  passed  into  the  sixth 
stage  and  developed  female  pupae. 

Available  information  bearing  on  this  subject  in  other  species  is 
limited,  although  Doctor  D}'ar  as  quoted  in  Packard's  text-tK)ok,  p. 
618,  says  that  the  average  numl>er  of  molts  of  lepidopterous  larvie  is 
five,  but  six  or  seven  stages  are  not  infrequent.  In  rearing  larvie  of 
Hcmerocamim  (Orgyia)  gnlosa  Hy.  Ed.,  he  found  that  the  males  molt 
three  or  four  times;  the  females  always  four.  He  also  notes  in  Psyche, 
Vol.  o,  p.  422,  1890,  a  somewhat  similar  variation  in  Hemerocampa 
(Orgyia)  definita  Pack.  In  this  species  the  female  larv»  rwiuire  one 
more  stage  than  the  male. 

In  the  First  Annual  Report  of  the  State  Entomologist  of  Missouri, 
1869.  p.  145.  ther<»  is  an  account  of  Professor  Riley's  observations 
using  larva'  of  HemerocamjHi  (Orgyia)  leucosiigma  iS.  &  A.,  which  was 
as  follows:  '^Al)out  the  middle  of  the  month  of  May  these  efcgs 
began  to  hatch.  .  .  .  Six  days  after  the  second  molt,  the  third 
molt  takes  place  with  but  little  change  in  the  ap|)earance  of  the 
caterpillar.  Further  than  that,  the  diffen»nt  colors  become  more 
l)right  and  distinct,  and  different  tufts  still  larger..  Up  to  this  time 
all  the  individuals  of  a  brood  had  l>een  alike,  and  of  a  siie,  so 
that  it  was  impossible  to  distinguish  the  sexes.  Six  days  from  the 
third  molt,  however,  the  males  measured  not  quite  f  inch,  and  begin 
to  spin  their  cocoons,  while  the  females  undergo  a  fourth  molt  about 
this  time,  and  in  about  six  days  more  they  also  spin  up  having  arquiriHl 
twice  the  size  of  the  male  when  he  spun  up. " 

There  seems  to  Ik»  little  <loubt  but  that  the  female  larvie  of  this 
s|MTirs  mini  re  an  additional  stage  umler  normal  conditicms,  but  when 
subject  to  unnatural  <'on<litions  this  rule  may  not  hohl.  That  the 
larva»  i»f  tliis  speeies  may  vary  considerably  when  fcnl  sparingly  is 
evidence* i  l»y  the  resiilt  of  Miss  Murtfehlt's  exiK»riment.  which  was 
carrietl  on  under  the  din^ction  of  Doctor  Riley.  In  rearinfc  these 
caterpillars  and  fee<ling  them  only  enough  to  sustain  life  Innh  males 
and  females  niolt<Ml  four  times.' 

Hn  M'veral  ocM-asions  the  scan»ity  of  certain  f<H)ds  necessitated  the 
stinting  of  <aterpillars  used  in  our  i'XiH*rim(Mits,  but  reganlless  of  this 
fact  the  femah-s  pasH'd  through  an  additional  larval  stage. 

In  llie  Mareli  nuinlMT  of  \\\v  Kutomnltujists  Monthly  Magazine^  1887, 
\'.  2^^  p.  221.  there  is  an  artiele  l»y  Dr.  T.  A.  Chapman  on  the  molting 
of  .\ti(ttli>f>hits  Unji/ni)  aniiqun  Linn..  aii<l  <»n  Hearing  its  larvar  he  says: 
"The  variability  «»<  inoltiiiK  oceurs  in  tin*  later  stages.  When  we  eome 
t«»  inquin*  iiitt»  the  >ignifieanre  of  tlii>  variability.  w<»  nitH»t  at  onct* 
with  a  vt-ry  ilerided  fart.  aii<l  that  i<^.  tliat  tlios<'  that  molt  only  three 

.  "Ih.-  Aiinr    Nat  .  Spt     ls7:i.  \.  7,  Nn.  «.».  p    :a:\. 
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times  always  produce  male  moths,  that  those  that  molt  five  times 
always  produce  female  moths,  those  that  molt  four  times  produce  l)oth. 

"It  would  thus  appear  that  in  Notolophus  (Orgyia)  aniiqua  Linn., 
the  female  molts  one  time  more  than  the  male,  a  circumstance  that 
I  have  not  seen  noticed  as  occurring  in  any  species,  and  that  further 
the  molts  may  vary  by  one. " 

The  results  obtained  by  Doctor  Chapman's  experiments  using 
larvse  of  Notolophus  {Orgyia)  aniiqua  Linn,  are  corroborated  by  Mr. 
J.  Hillins,^  who  conducted  an  experiment  using  larvae  of  the  same 
species.  Mr.  Hillins  found  that  one  male  molted  three  times;  one 
female  molted  five  times,  and  one  male  and  one  female  molted  four 
times. 

The  variation  in  the  pupation  of  another  species  is  noted  by  Prof. 
J.  A.  Lintner  in  his  First  Annual  Report  on  the  Insects  of  New  York  in 
1882.  In  the  lappet  moth,  Tolype  laricis  Fitch.,  he  found  that  the 
males  molted  but  three  times  while  the  females  went  through  an  addi- 
tional stage. 

Prof.  C.  H.  Fernald's  experiments  using  larvse  of  the  gipsy  moth 
are  noted  in  the  Report  on  the  Gipsy  Moth  written  in  1896.  Out  of 
a  batch  of  55  newly  hatched  larvse  used  in  this  experiment,  52  com- 
pleted their  transformations  with  the  following  results:  1  female 
molted  six  times,  29  females  molted  five  times,  and  9  females  molted 
four  times;  7  males  molted  five  times,  and  6  males  molted  four  times. 

According  to  the  experiment  just  related  there  was  no  variation 
whatever  in  the  lar\al  form  as  to  sex  of  this  insect,  and,  moreover, 
another  distinct  stage  was  observed. 

Morgan's  ''Experimental  Zoology"  has  an  interesting  account  by 
Pictet  pertaining  to  the  external  appearance  of  some  species  of  lepi- 
dopterous  larvae  in  regard  to  sex.  In  one  instance  he  states  (page  43), 
that  in  the  larval  form  of  Forthetria  (Ocneria)  dispar,  the  sexual  di- 
morphism is  marked,  but  adds  that  this  only  occurs  in  the  fully  formed 
cater])illars.  In  another  paragraph  he  says,  **The  caterpillars  of 
P,  dispar  normally  transform  into  chrysalids  after  the  sixth  molt. " 

The  results  of  these  experiments  by  Pictet  are  at  variance  with  our 
own  in  numerous  ways.  We  have  never  observed  any  uniform  differ- 
ence between  the  two  sexes  in  the  larval  form,  except  in  the  size  of  the 
h<»a(i  and  body.  Our  experiments  would  indicate  that  only  female 
pupa*  developed  from  sixth  stage  larvae. 

In  the  sixth  stage  the  velvety  black  stripes  running  vertically  on 
each  side  of  the  dypeus  are  wider  and  more  distinct  but  the  size  of  the 
head  although  varying  somewhat  is  considerably  larger  than  in  the 
fifth  stage. 


» Entom.  Month.  Mag.,  1881,  V.  18,  p.  86. 
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Who'll  r-atiTpillarM  of  thi.-*  spf-ri*^  prepare  to  pupate  they  cast  their 
Hkinn  with  the  hea^Ln  attarhe^l  and  the7«e  exuviae  are  usuall}'  found  with 
the  piiptfr  HM^jH-nfU^l  in  silk  ^^pun  prior  to  tran:*fonninf(.  \a  the  pupa 
and  exiivia  lie  in  elo.*i4'  proximity  to  one  another  it  is  quite  ensy  to 
diHtinKiiish  the  iar\'al  stage  of  the  moked  s^kin. 

'I'he  re:4iilts  .nerurefl  fniin  Iar\'a*  reared  in  confinement  were  checked 
l»y  oh?*#T\'fttion.M  in  the  fielrl.  Localities  were  selected  with  reference 
to  their  elevatir»n.  infestation,  and  foo<l  abundance. 

At  \VeIle-*|ey,  Mass..  where  the  foliage  wa.s  completely  stripped, 
a  careful  insfN'Ction  was  made.  r)ver  fifty  ma.'wes  of  pupsp  were  ex- 
amined an<i  while  the  percentage  of  female  pupsr  was  small,  a  suffi- 
cient nuinlMT  wa**  si'cunfl  to  verify  the  tray  results.  Fifteen  sixth 
stage  molted  skins  were  attachf*<l  to  as  many  female  pupie,  while  35 
fifth  stage  caterpillars  had  transfonn(*d  to  male  pupa'. 

A  larval  collection  was  also  made  at  this  location.  Elighty-two 
<*aterpillars  all  of  which  were  in  the  prepupal  stage  were  collecte<l  and 
brought  to  the  laboratory.  The  stage  of  these  was  then  determined 
and  the  fifth  and  sixth  stage  larv'ie  placed  in  separate  trays  in  the 
insi'ctary.  Of  the  50  fifth  stage  lar\'aB  placinl  in  one  tray,  6  died  of 
parasitism,  4  of  dis<»as<*.  and  the  remaining  46  proiluced  male  pups. 
There  were  2tl  sixth  stage  lar\'»  in  the  other  tray,  3  dieil  of  parasitism, 
and  Ihe  rest  develope^l  females.  Although  supplied  with  food  the 
larvn'  ate  but  liUle  ami  all  excepting  those  killed  by  parasites  pupated 
within  IS  hours. 

At  Salem.  N.  II.,  in  a  lightly  infeste<l  area  of  mixed  growth  the 
results  wiTe  practically  the  same.  A  few  sixth  .stage  molt^nl  skins 
wen*  found  attached  to  female  i)upa»  an<l  an  equal  number  of  fifth 
stage  inoltrd  skin*4  wen'  closely  intermingle<l  with  masses  of  male 
pupa*. 

Tli<*  last  in>pec1it»n  was  made  at  Alh'nstown.  X.  H.  This  infesta- 
tion ujiH  <»f  medium  s<'verity  and  located  on  a  ct)mparatively  high  ele- 
vati»»n.  As  beft»re  s<'v<ral  mas.<<»s  of  piipa*  WiTe  examined;  the  results 
ot  which  were  as  follows:  i)ne  mass  contained  10  nudes  and  G  female 
pup:e.  one  1  t  males  and  7  females,  and  another  S  males  and  5  females. 
4)iH  h.ilt  ?iiile  from  tlii<*  |>oint  an  in^ptTtion  was  nuide  in  a  clear  stanti 
oi  pim  l\  inc  adjaetut  t»i  a  mixi'tl  growth.  Ib'H'  several  masst^s  of 
pujt.e  \\i  ?e  «  N.-imined  auij  the  results  t'oufirmed  the  ft»rmer  obser\'ations. 

It  J-  iiMt  tljf  pu?po>e  of  thi>  paper  tt>  di>putc  the  conclusions  reache<l 
l»\  toiiiH  1  m\«-tii;atoi>  nf  thi>  >ubjei*t.  nor  do  we  claim  that  the  gipsy 
ni»«tli  I:ii\.e  di»  not  >»wnrtinies  ]»:i>»i  throuuh  a  seventh  stage.  We  have 
ni  \  1 1  toinid  M  m  our  tra\  work  and  nioreovtT  tht*  development  of  male 
:ini  t<  !ir:ili  ]Mip;e  tmnt  tilth  and  >i\t)i  >taue  lar\:e  has  )NH*n  ctinstant 
iM  :ill  •MI  <  \|Hrinii  nt"*       There  can  be  uo  doubt  Itut  that  the  gipsy 
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moth  is  changing  or  has  changed  its  habits  in  this  country.  Sixteen 
or  seventeen  years  ago,  when  the  Report  on  the  Gipsy  Moth  was 
published  by  Forbush  and  Fernald,  elm  and  barberry  and  many  other 
trees  and  shrubs  were  considered  very  favorable  food  plants.  In 
obscure  locations  where  a  slight  infestation  was  detected  and  barberry 
was  present  the  egg  masses  were  usually  found  on  that  species,  but 
this  is  seldom  the  case  today,  and  this  shrub  is  rarely  infested.  That 
the  insect  itself  is  less  hardy  than  in  the  past  is  a  surety  and  it  is  far 
more  susceptible  to  disease.  Again,  there  is  a  perceptible  decrease 
in  the  average  number  of  eggs  laid  by  female  moths  except  in  newly 
infested  territory,  and  as  a  rule  full-grown  larvae  secured  at  the 
present  time  are  seldom  as  large  as  specimens  taken  at  the  time  the 
above-mentioned  report  was  published.  These  conditions  may  have 
some  bearing  on  the  results  secured  in  our  investigations  from  those 
published  fifteen  years  ago. 


NOTES  ON  FOREST  INSECTS 

By  E.  P.  Felt,  Albany,  N.   Y. 

Both  1912  and  1913  were  remarkable  because  of  the  abundance  of 
the  forest  tent  caterpillar,  Malacosoma  disstria  Hubn.  Last  season 
it  stripped  oaks  on  Ijong  Island,  sugar  maples  in  the  Hudson  and  St. 
Lawrence  valleys,  and  in  certain  Adirondack  sections  extensive  areas 
of  poplar  were  defoliated,  a  marked  preference  being  sho^Ti  for  the 
tops  of  the  taller  trees.  Pin  or  bird  cherr>%  cornus  and  elms  were 
partly  stripped  when  near  defoliated  poplars,  while  red  maple,  birch, 
pine,  balsam,  spruce  and  hemlock  were  practically  untouched.  This 
is  the  second  outbreak  of  the  forest  tent  caterpillar  in  fifteen  years, 
and  in  each  instance  there  has  l^een  a  superabundance  of  the  apple 
tent  caterpillar,  Malacosoma  Americana  Fabr.  These  species  are  so 
closely  allied  and  are  preyed  upon  to  so  large  an  extent  by  the  same 
natural  enemies,  that  it  seems  reasonable  to  expect  synchronous  out- 
breaks. We  are  of  the  opinion  that  insect  parasites  of  the  larvae  are 
among  the  more  important  controlling  agents,  though  the  increase 
in  X(*w  York  State,  of  injuries  by  leaf-feeding  caterpillars  in  recent 
years  suggests  that  the  observed  reduction  in  bird  life  during  the  past 
two  decades  may  also  have  an  important  bearing  ou  the  problem. 

The  territorj^  in  the  immediate  vicinity  of  New  York  City  has 
suflfen^d  greatly  from  the  activity  of  a  number  of  borers.  The  spotted 
hemlock  borer,  Melanophila  fulvoguttata  Harr.,  has  destroyed  many 
highly  valued  hemlocks;  the  two-lined  chestnut  borer,  Agrilus  bili- 
neatn.^  Weber,  is  killing  the  oaTcs,  while  the  hickory  bark  beetle, 
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EccoptogaaUr  quadrittpinosa  Say,  has  swept  out  of  existence  thousuniUi 
of  liirkories.  It  is  well  known  that  comparatively  minor  factors  may 
turn  the  balance  in  favor  of  or  against  a  destructive  insect,  and  in 
conn(H*tion  with  the  al>ove  mentioned  depredations  we  have  looked 
for  soni(»  general  cause*. 

The  outbreak  by  the  hickory  bark  lM»etle  in  New  York  City  and 
vicinity  lK»gan  alM)ut  HK)8,  and  an  examination  of  the  weather  hun^au 
records  of  that  locality  show  an  interesting  condition.  From  1906 
to  1012  inclusive,  there  has  Imm'ii  a  defici(»nt  rainfall,  except  for  1907, 
at  which  lime  there  was  an  excess  of  only  half  an  inch.  The  total 
deficiency  during  this  iKTiod  amounted  to  2S.or)  inches.  The  most 
marked  dcficii'ucy  for  that  iKTiod  was  in  1910,  with  a  pr(*cipitat ion 
8.75  inches  below  the  normal,  a  reduction  of  approximately  one-fifth. 
A  scrutiny  of  the  monthly  precipitation  shows  that  in  1906  the  scarcity 
of  rainfall  occurred  mostly  from  June  to  Septeml)er,  there  Ix^inK  during 
thes4*  months  from  an  inch  to  nearly  an  inch  and  a  half  less  than  the 
normal.  Th(»  next  year.  HM)7,  although  there  was  a  slight  increase 
in  th<'  annual  rainfall,  there  was  a  ccmsiderable  shortage  for  the  months 
of  July  and  August,  this  amounting  resjM'Ctively,  to  3.36  and  2.05 
inchr>.  In  11K)S  there  was  a  shortage  of  l.'it).  I.IK)  and  1.79  inches 
for  thf  months  of  June.  September  an<l  OctolnT,  resjK'ctively.  In 
UH)\)  there  was  a  scarcity  of  rain  during  May.  June  and  July,  amount- 
ing respectively,  to  \.'U\,  .00  :ind  2.50  inches,  there  Ix^ing  an  excess  in 
AuguM  (»f  3.11  inrhes  and  a  short aue  in  September  of  .03  inches.  In 
1010  then*  w:is  a  shortage  in  July,  August  and  SeptemlM»r  amounting 
resiMTiively,  to  1.31.  2.\i)  and  2.1()  inches  with  a  slight  exce.*<s  in  June 
of  l.sl  inche>.  In  1011  tluTe  was  :i  deficient  rainfall  in  May.  July 
and  September  ;iniouiiting  resiM-etively.  to  2.27.  2.W  :ind  2.0S  inrlie.*^. 
while  in  1012  the  d«'lieieney  from  June  to  September,  inclusive,  was 
2.00,  1.2s.  1.7ri  and  .21  iiuhes  for  the  four  months  in  the  onWr  nanii^d. 

Although  the  defieieuey  durini:  this  ])eriod  was  not  as  a  whole  very 
exee»ive.  it  will  be  nt)te«l  that  it  was  progn'*»>ive  and  that  the  shrink- 
age ill  raiiif.'ill  ahiMi^t  invariably  ('.-ime  tjuriiig  the  growing  mcmths  and 
at  tinn*-  uui>\  likely  ti»  ;ilTert  vegitation  advers4'ly.  The  general  re- 
sult in  thi-  region  wa-  abundantly  evi<ieneed  by  the  unfavorable  <*on- 
ditinii  111"  the  tri'o  thnMighnut  the  >eetion.  this  being  particularly 
m.irkr.j  ill  P.MO  and  1011  and  was  aeeompani'd  by  ;in  abnormal  wjirc- 
ity  lit  wattT.  .\  number  <»f  tri-e>.  p;irtir»il;ir!y  M»!*t  maples  uml  others 
^talMlillt:  ill  naturallx  nini-^t,  ln\v  lnr;iiitie>.  di'd.  tin-  major  can***'  pndw 
ably  lieiiitr  ^e.tniiy  ot"  nnii^turr. 

Wiih  the  ab«»ve  faet»-  in  fniiui  ii  ^et  iii-  r»  :i-«»n:ilili«  to  l)elii»vi*  that 
th<-i  iMif.'iVnrabii'  iliin.'ttit'  i-Miidit inii<^  iiiav  have  r<:irted  U|>4in  the 
trt'-.   ridihiim  th«ir  ih»imi:i1   n-i-ianee  rini«.id«ral»lv   aiid  ri*sultin|;  in 
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conditions  which  were  extremely  favorable  to  the  multiplication  of 
bark  borers.  We  would  not  be  understood  as  holding  that  the  above 
data  were  conclusive,  though  they  may  be  very  suggestive.  It  is 
obviously  impractical  at  the  present  time  to  safeguard  against  drought, 
at  least  upon  any  extended  scale,  though  the  time  may  come  when 
such  data  as  that  given  above  can  be  used  to  advantage  in  urging 
more  comprehensive  measures  for  the  conservation  of  moisture  and 
indirectly  the  control  of  certain  classes  of  insect  outbreaks. 

The  extensive  plantings  of  white  pines  in  the  reforestation  work 
of  recent  years  in  New  York  has  produced  conditions  very  favorable 
for  injury  by  the  white  pine  weevil,  Pissodes  sir  obi  Peck.  A  numl)er 
of  Bequests  for  assbtance  in  combating  this  pest  were  received,  and 
the  past  season  it  was  possible  to  carry  out  some  cooperative  experi- 
ments at  Cooperstown  which  are  at  least  worthy  of  record.  In  co- 
operation with  Mr.  Waldo  C.  Johnston  of  Coopersto^^ni,  the  efficacy 
of  hand  collecting  was  tried  on  an  area  of  fifty  acres  set  with  about 
60,000  pines,  the  trees  being  approximately  two  to  three  feet  high. 
Moderately  large  insect  nets  were  used,  the  men  simply  tapping  the 
plants  so  as  to  jar  oflf  the  insects.  The  work  was  started  a  little  late, 
namely,  about  May  21, and  the  trees  carefully  collected  over  four  time& 
at  intervals  of  approximately  four  or  five  days.  At  the  outset  two  to 
four  weevils  were  caught  per  tree  and  toward  the  last  only  one  or  two 
insects  per  row  of  probably  400  trees  were  to  be  obtained.  The  cost 
of  these  four  collections  amounted  to  $64  or  only  $1.28  per  acre.  An 
examination,  July  8,  resulted  in  our  not  being  able  to  find  any  weevils. 
It  is  probable  that  three  collectings,  particularly  if  the  first  was  a 
little  earlier,  namely,  in  the  first  or  second  week  in  May  and  the  other 
two  at  about  ten-day  intervals,  would  have  resulted  in  capturing  most 
of  the  weevils  at  less  expense.  There  is  no  reason  why,  with  improved 
devices,  the  cost  of  this  operation  could  not  be  materially  lowered. 
The  fact  that  adults  may  live  two  or  even  three  years  and  deposit 
eggs  each  season  is  a  potent  reason  why  collecting  is  more  desirable 
than  the  destruction  of  infested  shoots. 

The  above,  taken  in  connection  with  experience  of  more  than  a 
decade  ago,  which  showed  that  systematic  collecting  from  a  small 
group  of  pines,  under  what  might  be  considered  average  woodland 
conditions,  resulted  in  practical  immunity  from  the  pine  weevil  for  a 
period  of  at  least  five  years,  leads  us  to  believe  that  this  method  is 
worthy  of  a  most  thorough  test. 
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ENTOMOLOGICAL  WORK  IN  MISSOURI 

Hy  Lkonard  Haskman,  Department  of  EntomoUrjy,  UnireniUy  of  Muuiouri 

All  are  familiar  with  the  able  work  of  Riley  so  well  described  and 
illustrated  in  his  memorable  Missouri  Reports.  This  work  was  in  lar^e 
part  pra<*tieal  and  iKung  in  a  new  field  was  largely  original.  Even  at 
the  present  time  his  illustrations  and  more  technical  descriptions  are 
made  us(»  of.  Unfortunately  Missouri  and  the  Middle  West  was  not 
then  able  to  fully  appreciate  the  value  of  his  work,  and  after  nine  years 
it  was  discontinucul  and  by  the  farmer  largely  forgotten.  Compara- 
tively few  of  the  older  Missourians  now  rememl)er  himand  his  in-ork. 
though  entomologists  will  not  soon  forget  him. 

His  work  iis  state  entomologist  was  under  the  supervision  of  the 
State  Hoard  of  Agriculture  with  hemlquarters  at  St.  Louis,  Mo.,  and 
aft<T  it  was  <liscontinued  nothing  was  done  in  this  state  to  control  the 
insect  pests  until  this  depart m<»nt  was  established  in  1895.  At  that 
time  Stedman  was  appoinUni  head  of  tlie  department  and  an  eflTort 
was  made  to  investigate  and  improve  (entomological  conditions  in  the 
state.  Some  headway  was  ma<ie.  but  the  state  is  a  large  one  and  con- 
ditions wen*  favorable  for  the  work  of  insects  and  not  always  favorable 
for  the  work  of  control,  so  that  from  year  to  year  conditions  clearly 
grew  worse.  Funds  were  scarce  in  the  early  <lays.  help  difficult  to 
get  and  surli  a  thing  as  legal  authority  to  control  jM»sts  W2U«.  unknown 
in  the  >tatr.  For  tlir  first  few  years  after  the  work  of  this  department 
brgaii.  a  >|)c<'ial  rlTort  was  made  to  rearh  the  farmer  in  a  |)opular  way. 
and  whilr  sonic  little  original  work  was  done  it  was  not  of  a  technical 
naturr.  A^riruitural  conditions  generally  had  mat<Tially  impn^ved 
since  Hih'V  briian  work  htrr.  so  Strdinan  had  a  much  better  np|M»r- 
tunity  to  rearh  the  farnirr'-;  and  secure  tlieir  eoojM'ration.  Hi*  iM^ean 
his  work  ju>t  after  the  San  Ji^-*;'  scale  wa-j  introduced  into  the  statr  and 
while  ctTort**  were  made  to  check  it.  they  were  met  with  hu'k  of  sup|Mirt 
and  iiiean-^.  luul  ciHi-c<|urMtly  with  failure.  Mad  this  department  at 
that  linif  dnnr  mitliinu;  inon-  than  ••1ani|)  out  this  |M».st  in  the  dozen 
or  ^«»  Mr.li.iifj^  ulnri'  it  wa**  then  funud.  it  would  have  far  mon*  than 
jij-Titii'ij  It-  i'\i«<tcn«'r.  Sinci-  that  time  tlii*»  pest  has  cn.st  the  state 
tliMij^:M,.U  ••i"  dollar-.  mimI  will  loutinu*'  tn  rn-t  it  I'Ven  more. 

Tin-  \\rit«r  iia-  had  cjiaruc  of  the  e!ito!inilui»iral  work  here  sintf 
I'.Hn  Mihl  ha-  fniiiiil  -•iiiH-  nt'  tli»-  opiyihal  li;iiitli<aps  still  exist  in^.  Lark 
ot  mt«i» -T  ill  in-iM-t  n.ntrol.  and  with  it  I.ek  «»t"  -iipport  antl  assistance 
ha\r  alw;i\-  Immii  a  -trioiis  drawbac'k  in  Mi— «niri.  This  i.s  Ikmhj^  f|.|t 
inijeli  ji --  now  than  in  fmincr  vtar-  tli«»imli  wi*  nei-d  a  dozen  men  in 
plari  .ii  t  WM  t«»  «h!m  w  It  li  t  In-  cntnnit»l<»i:ii;d  «onditiiins  as  they  are  now 
l«'ijn.|  in  this  -t:tT« 


Digitized  by 


Google 


October,  '14]       HASEMAN:  ENTOMOLOGICAL  WORK  IN  MISSOURI  377 

Since  taking  charge  of  the  work  the  writer  has  attempted  to  take 
up  those  particular  pests  or  groups  of  pests  which  are  of  greatest 
importance  and  which  have  required  special  study.  So  far  our  atten- 
tion has  been  directed  mostly  to  the  smaller  projects  which  have  not 
required  continuous  observations  extending  over  a  period  of  several 
years.  Such  projects  have  been  out  of  question,  but  we  are  hoping  to 
be  able  in  the  near  future  to  undertake  some  of  these  larger  lines  of 
work.  In  recent  years  the  orchard  insects  have  been  given  most 
attention  since  there  are  so  many  of  them  and  the  fruit  growers  are 
by  no  means  familiar  with  them  and  the  methods  of  control.  It  should 
l>e  said  that  the  Missouri  horticulturist  is  far  behind  the  general  farmer 
and  stock  man  as  regards  up-to-date  scientific  methods.  They  have 
never  gotten  together  for  the  improvement  of  horticultural  conditions 
as  the  other  men  have.  This  is  well  shown  by  their  failure  to  secure 
adequate  legislation  for  the  improvement  of  horticulture  until  the  last 
legislature.  It  is  hoped,  however,  that  the  interest  they  have  shown 
in  securing  this  state  aid  is  a  true  sign  that  they  are  awakening  to  the 
horticultural  needs  and  that  they  will  give  ever>'  assistance  to  the 
uplifting  of  this  badly  neglected  industry  in  Missouri. 

In  connection  with  the  carrying  out  of  the  horticultural  inspection 
law  provision  is  made  for  educational  work,  and  if  it  is  possible  to 
reach  the  horticulturists  at  all  we  should  do  so  through  this  work.  A 
keen  interest  is  being  shown  in  this  new  work  and  the  prospects,  for 
accomi)lishing  something  worth  while  for  Missouri  horticulture,  are 
bright.  In  attempting  to  get  this  new  line  of  work  in  operation  this 
year  most  of  the  experiment  station  projects  had  to  be  neglected  so 
that  we  have  made  but  little  progress  with  them  this  year.  It  was 
thought,  however,  that  the  opportunities  opened  by  this  new  work 
would  warrant  the  temporar>'  neglect  of  the  investigation  work. 

Th(»  work  of  this  department  at  present  covers  the  regular  instruction 
in  the  university,  which  includes  three  or  four  classes  each  semester 
and  from  one  hundred  and  twenty-five  to  one  hundred  and  fifty  stu- 
dents; the  experiment  station  projects  with  the  various  insect  pests 
and  groups  of  pests  aflfecting  agriculture  and  the  nurser>'  inspection 
work  which  has  been  taken  up  in  real  earnest  this  year.  These  various 
lines  of  work  are  handled  by  the  writer  and  one  assistant  or  rather  they 
attempt  to  handle  them.  We  feel  that  we  are  making  some  headway, 
though  it  seems  slow  at  times,  and  we  are  often  inclined  to  envy  those 
in  other  states  who  are  able  to  concentrate  all  their  efforts  on  a  certain 
project  and  when  finished  turn  to  something  else. 

OiH»  important  but  much  neglected  line  of  entomological  work  in 
this  stat^^  is  the  improvement  of  conditions  in  bee-keeping.  The 
state  has  done  almost  nothing  to  improve  conditions  and  the  growing 
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demand  for  help  is  l)ecoming  ver>'  pronounced.  This  department  has 
taken  up  the  subject  and  is  offerinj;^  courses  in  l)ec-keepingand  is  under- 
taking investigations  of  problems  of  practical  value  to  bee-keepers. 
The  state  lias  an  apiar>'  inspection  law  which  is  under  the  super\'i8ion 
of  the  State  Board  of  Agriculture,  but  inadequate  funds  are  provided 
and  the  work  is  therefore  badly  neglected.  The  experiment  station 
is  undertaking  cooperative  work  with  a  view  of  lending  some  assistance 
to  this  industry. 

In  th(»  futun*  it  shall  l)e  the  aim  of  the  writer  to  continue  to  expand 
the  work  of  this  department  to  meet  the  various  new  demands  made 
on  it,  and  with  this  increase  of  work  it  is  hoped  more  help  will  be  adde<l 
so  that  we  can  do  more  and  l)etter  work  in  Missouri.  The  appoint- 
m(»nt  of  an  entomologist  at  the  fruit  (»xi)eriment  station  in  southern 
Missouri  will  help  out,  but  there  is  still  room  for  more  entomologists. 
The  field  for  practical  as  well  as  technical  work  here  is  unsurpassed, 
and  it  is  a  pleasure  to  labor  under  such  conditions  even. with  the  small 
m(»ans  at  one  s  disposal.  Th(»  state  grows  cotton  in  the  south,  com 
and  wheat  in  the  north,  and  fniit  ever>'wlMTe ;  it  has  swamp,  prairie 
and  mountainous  conditions  with  a  varied  fauna  and  flora  scarcely 
touduul  !>y  scientific  students  and  as  yet  but  slightly  affected  by  the 
economic*  entomologist. 


AN  INCIDENT  IN  THE  SEARCH  FOR  FOREIGN  GIPSY  MOTH 

PARASITES 

By  L.  ().  Howard 

At  a  joint  me<'ting  of  the  Kntomological  Soci(»ty  of  America  and  Sec- 
tion 1'  of  tlir  A.  .\.  A.  S..  held  at  .Vtlanta  December  31,  the  writer  read 
a  pajMT  on  present  conditions  of  th<'  imported  gipsy  moth  parasites 
in  the  ('<»urse  of  wliirh  he  laid  aside  his  manuscript  for  a  moment  to 
tell  an  anecdote  which  he  thought  illustrated  in  a  capital  way,  not  only 
the  difficulties  to  be  met  with  in  the  field  in  a  foreign  countrj',  but  also 
the  iH'cc^'-ity  not  only  ft»r  a  thorough  knowledge  of  the  subject,  but  for 
iinauiii:itinn.  fiTtility  of  roourci*.  persistency,  and  energ>'  on  tho  part 
of  tlir  iiivi-^ti^ator.  if  the  be**t   results  are  to  l»e  n^ached. 

Ati«  r  tin-  Hurting,  and  in  fact  duriim  the  discussion  of  the  I)a|)<T, 
<eM  r;ii  ])er-on-*  j)reM'nt  urm^l  nie  to  write  this  story  for  publication 
in  tin-  .l«ii  \i\,\\..  I  am  afraid  that  Mr.  V'l^kr  would  not  like  me  t«»  do 
it.  but  In  i-  .lut  in  Africa  at  pre-icnt  and  1  cannot  well  wait  for  hi.*«  ju'r- 
mi>**ion.  1  Think  that  Doctor  rernald  and  the  ot hers  who  a.Hko<l  mo  to 
writi  the  -t»»ry  for  puMicatiiin  c.an  make  ••udi  good  use  of  it  in  their 
tearhiim  \\<»rk  that  1  >hall  overlook  l'i<ke'<  possible  objections,  and 
>o  In  re  i^  the  •-t«iry  about  a>  1  tohl  it.  It  wa>  npmpns  to  a  niention  of 
the  pn-^ent  c«»ndition  in  this  country  of  Limturinm  dispnridis. 
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Down  to  the  summer  of  1911,  this  interesting  and  probably  impor- 
tant parasite  of  the  gipsy  moth  larva  had  been  found  only  in  Russia, 
and  only  about  from  forty  to  fifty  specimens  had  been  received,  although 
it  had  received  the  attention  of  Pospielow  in  the  early  days  and  of 
Kincaid  in  his  later  journey  to  Russia.  It  is  one  of  the  species  whose 
cocoon  hangs  suspended  by  a  silken  thread  for  a  longer  or  shorter 
time,  and  it  had  been  the  contention  of  W.  F.  Fiske.that  the  reason 
more  were  not  found  was  that  the  thread  breaks  sooner  or  later  and  the 
cocoon  drops  to  the  ground  and  is  only  to  be  found  on  the  surface  of  the 
ground. 

On  June  15,  1911,  Fiske  found  himself  in  the  middle  of  a  forest  at 
Gioia  Tauro,  Sicily,  where  he  was  studying  the  results  of  parasitism 
following  a  destructive  outbreak  of  the  gipsy  moth,  and,  examining 
the  remains  of  the  caterpillars  in  an  effort  to  tell  just  which  parasite 
has  killed  them,  his  attention  was  continually  attracted  to  larvse 
hanging  by  their  hind  legs  much  as  do  those  attacked  by  the  wilt 
disease,  with  their  bodies  containing  a  few  drops  of  blackish  fluid. 
It  was  not  wilt,  he  was  certain  from  the  first,  and  by  tracing  the  various 
stages  of  decomposition  backwards  he  was  able  to  associate  it  with 
parasitism  by  Tachinids.  Mingled  with  these  dead  larva  were  a 
number  of  others  pellucid  in  appearance,  looking  much  like  brown-tail 
caterpillars  killed  by  certain  species  of  Apanteles.  He  puzzled  over 
the  phenomenon  for  a  moment  until,  with  a  burst  of  incredulous  en- 
lightenment, he  hit  upon  the  solution.  Holding  his  forceps  exactly 
beneath  such  a  larva,  he  let  them  drop  to  the  ground,  and  at  the  exact 
spot  where  they  struck,  fully  exposed,  was  a  fine  fresh  cocoon  of  the 
long  sought  for  and  constantly  despaired  of  Russian  Limnerium,  which, 
as  al>ove  stated,  was  not  known  to  exist  outside  of  Russia.  The  ex- 
periment was  repeated  again  and  again  with  other  caterpillars  and  in 
every  instance  with  satisfactory  results.  In  the  afternoon  of  the 
same  day,  in  another  forest,  he  found  the  parasite  much  more  abundant. 
In  seven  minutes  he  collected  fifty  on  a  bit  of  hard  trodden  path  where 
ail  that  fell  were  exposed,  and  a  little  bit  to  one  side  beneath  an  es- 
pecially large  and  leafy  tree  he  collected  twenty-five  from  approxi- 
mately one  square  yard  of  surface. 

In  the  evening  he  talked  the  matter  over  with  his  native  assistant 
and  interpreter.  He  asked  him  to  make  a  formal  call  on  the  mayor 
of  the  village* to  present  his  compliments  and  tell  him  that  Mr.  Fiske 
would  be  pleased  to  call  on  him  in  person,  but  that  he  was  not  expert 
in  the  Italian  language;  that  he  desired  to  send  the  children  of  the 
commune  into  the  public  forest  for  the  purpose  of  collecting  a  quantity 
of  insects  which  abounded  there  and  for  which  he  had  a  particular  use, 
and  that  he  wanted  to  find  some  responsible  person  recommended  by 
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the  mayor  who  could  be  prevuilecl  u|)on  to  receive  these  coeooiiH  and 
pay  for  them  at  the  rate  of  one  centt*simo  each  and  forward  them  to 
Fiske  at  Portici.  The  assistant  objected.  He  said  it  was  not  good 
form  to  call  on  the  mayor  in  this  unceremonious  way  and  he  refused 
to  do  it;  so  they  finally  compromised  on  th(»  assessor.  Again  there 
were  objections,  but  presently  the  assistant  went,  and  came  back  with 
a  qu<»er  look  on  his  face.  He  had  visited  the  assessor,  it  appeared, 
but  the  latter  was  ver>'  mudi  inclined  to  think  that  he  ha<l  either  an 
idiot  or  a  madman  to  deal  with,  but  he  said  he  would  see  the  forest 
guards  and  see  if  there  would  likely  be  anything  out  of  the  wa^'  in 
allowing  them  to  take  advantage  of  such  an  offer. 

The  next  morning  about  six  o'clock  two  forest  guards,  two  childn>n, 
and  a  numlK»r  of  dogs  procee<led  with  them  to  the  forest  where  he 
gave  them  a  demonstration  of  what  he  wanted.  At  first  it  was  a  flat 
failure.  The  guards  could  not  find  any  cocoons  themselves,  nor  could 
the  l)oy8,  but  by  working  hard  himself  an<l  showing  the  Iwys  where  the 
cocoons  lay  he  succeecUnl  in  getting  them  to  pick  up  ten  each,  and  re- 
warded them  each  with  a  couple  of  soldi.  This  livened  things  up  a  hit. 
The  guards  still  could  not  find  the  cocoons,  but  the  Ixiys  were  i>eginning 
to  see  light,  and  l>efore  long  they  i>egan  to  collect  them  in  some  nam* 
bers  and  kept  Fiske  fairly  busy  counting  them  and  paying  over 
soldi.  The  guards  watched  the  transfer  in  growing  amazement  and 
enthusiasm,  and  at  the  end  of  an  hour  they  all  went  back  to  town,  the 
lK)ys  with  alnmt  three  lire  iM'tween  them  and  Fiske  with*  three  hundn'd 
para.*<ite  cocoons. 

The  guards  stated  to  the  ass<»ssor  that  th(»  operation  was  of  no  pos- 
sible danger  to  the  forest,  one  of  them  insisting  that  the  Limnerium  was 
a  species  of  fruit  and  that  it  gn»w  on  the  foliage  an<l  that  they  themselv€*H 
wouhl  gladly  undertake  the  collection  of  the  coco(ms,  or  rather  the 
payment  for  them,  for  the  10  ix»r  cent  commission  offered.  But  then* 
was  i\  fu'sta  on,  and  any  chan<*e  of  getting  anything  further  done  that 
day  was  out  of  the  (piestion.  Fiske  wanted  the  lM)ys  to  go  back  and 
tak(»  ^ome  more  Imivs  with  them,  but  they  des<'rte<l  him  In^fon*  they  got 
half  way  bark  to  town.  The  rombination  of  a  lira  apiece  ami  i\  fieata 
on  thr  srlf-same  day  was  one  which  might  never  com(»  again  in  a  lift^ 
tinu'  and  tln'v  pro|;os«Ml  to  make  the  most  of  it. 

Tlir  luxt  nioniiiig  at  h'v«'m  tlir  fon^st  guards  retunnMl  an<l  Fiske 
I'XplaiiMii  the  full  detaiU  of  the  seheme,  offered  to  advance  thn*e  hun- 
dred hrt  about  >i.\ty  dollar^'  and  thereafter  pay  for  ever>'  shipment 
as  the\  were  rereived  at  Pt»rtiei.  He  set  the  limit  of  <'X|K'nditure  at 
fiftetfi  hundred  lur  and  the  time  at  two  \veeks.  The  offer  wa^  ac- 
ceptiil.  and  he  htirried  to  Me»iiia  and  cashed  a  check,  returning;  the 
>:iine  u\^\\X  to  >\^n  the  a^reenlellt.     During  th<'  day  the  guards  ha«l 
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succeeded  in  getting  eleven  boys  who  had  brought  in  2,290  cocoons 
which  were  paid  for  on  the  spot.  The  next  day  the  promise  was  that 
thirty  boys  should  be  sent  out. 

Fiske  then  returned  to  Naples,  and  the  cocoons  began  to  come  from 
Gioia  Tauro.  Naples  at  this  time  was  practically  quarantined  on 
account  of  the  cholera.  On  the  6th  of  July  a  large  lot  had  accumu- 
lated, and  a  boat  of  the  Lloyd  Sabaudo  Company  was  to  sail  that  day 
for  New  York.  The  company  officials  said  that  they  would  not  take 
the  parasites.  Fiske  called  on  the  United  States  Consul,  who  told  him 
he  would  do  well  to  see  the  medical  officer  and  get  a  certificate  from 
him  to  the  effect  that  he  was  willing  to  pass  the  packages  and  that  there 
would  be  no  trouble  on  their  account  in  New  York.  The  medical 
officer  was  out  to  luncheon,  so  he  got  the  packages  down  from  cold 
storage  where  they  had  been  placed  on  receipt  from  Gioia  Tauro,  and 
then  back  to  the  Consul's,  but  there  was  no  medical  officer  and  he  was 
told  that  it  would  be  impossible  to  see  him  that  afternoon  because  he 
was  attending  a  conference.  But  the  Consul  wrote  out  a  formal  letter 
on  fine  stationery,  and  armed  with  this  Fiske  went  back  to  the  steam- 
ship authorities.  They  were  impressed  by  the  seal  and  the  embossed 
heading,  and  while  they  were  considering  it  the  captain  of  the  vessel 
came  in  and  absolutely  refused  to  allow  the  parasites  to  go  in  his 
refrigerator.  He  said  that  if  Fiske  would  let  them  go  in  the  hold  of 
the  vessel  he  might  consider  it  perhaps,  but  not  in  the  refrigerator. 

Undaunted,  Fiske  started  for  the  American  Express  Company  office, 
calling  en  route  at  the  International  Sleeping  Car  Company's  office, 
where  he  found  that  if  he  could  start  the  sending  on  the  6.50  train  that 
evening  it  might  possibly  go  through  by  express  train  without  missing 
any  of  the  series  of  close  connections,  in  time  to  be  shipped  on  the 
French  Line  boat  La  Lorraine  from  Havre  the  following  Saturday  at 
7  p.  m.,  arriving  in  New  York  on  the  15th  or  the  day  after  it  would 
have  to  leave  Naples  on  the  next  possible  boat  that  sailed. 

But  he  had  almost  no  money  and  it  was  4  o'clock  in  the  afternoon. 
Neverthel(»ss,  he  went  to  the  American  Express  Company  offices  and 
proposed  that  some  one  should  undertake  to  see  it  through,  charges 
to  be  collected  from  the  State  of  Massachusetts  or  from  the  United 
States  Government.  The  Traffic  Manager  admitted  that  he  would 
like  the  trip,  and  said  that  he  was  well  acquainted  with  the  French 
language  and  the  idiosyncracies  of  the  French  customs  officials. 
The  only  difficulty  was  to  get  the  parasites  into  some  shape  so  that  they 
would  look  like  baggage,  whereupon  the  head  of  the  shipping  depart- 
ment led  the  way  to  the  rear  of  the  offices  and  pointe<i  out  a  pile  of  old 
trunks  that  had  been  blockading  the  passage  for  a  long  time.  They 
were  a  motly  lot,  but  when  sorted  over  five  were  found  that  Fiske 
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thought  would  do.  The  bundles  of  parasites  were  unpacked  and  re- 
packed in  these  five  trunks,  and,  the  superintendent  of  the  office  having 
approved,  the  traffic  manager  started  with  his  five  trunks  and  an  addi- 
tional hamper  on  the  6.50  train  for  Paris. 

The  rest  of  the  stor>'  is  that  he  made  the  journey  without  accident, 
got  the  trunks  on  the  La  Lorraine^  where  they  were  put  into  the  refrig- 
erating room.  Tliey  arrived  in  New  York  on  time,  were  met  by  the 
Government  Despatch  Agent,  Mr.  I.  P.  Roosa,  hurried  through  the 
customs,  and  shipixjd  to  Melrose  Highlands,  where  they  arrived  in 
admirable  condition,  and  when  Mr.  Burgess  unpacked  them  he  found 
that  practically  all  were  sound. 

No  further  comments  on  this  incident  are  neces8ar\'. 


NOTES  ON  THE  UFE  fflSTORY  AND  ECOLOGY  OF  TIPHIA 

INORNATA  SAY 

By  CfEORQE  X.  WoLcoTT,  Traveling  ErUomologistf  Porto  Rico  Board  of 
AgricuUure 

The  most  important  parasite,  in  the  United  States,  of  the  grubs  of  the 
genus  Ijachuodernay  commonly  known  as  ''white  grul)S,"  is  a  black 
Scoliid  wasp,  Tiphia  inornata  Say.  The  work  on  which  I  have  been 
engaged  for  the  last  year,  September,  1912,  to  Xoveml)cr,  1913,  is  the 
collection  of  sufficient  numlK»rs  of  the  cocoons  of  Tiphia  inornata  to 
s<»nd  to  Porto  Uico,  in  onler  that  the  s|K»cies  may  be  established  then* 
to  aid  in  the  control  of  the  Porto  Hican  LachnosUrna  grul>s,  which  are 
a  si'rious  jK'st  of  sugar  cane  and  other  crops.  For  the  successful  collec- 
tion of  large  nunilHTs  of  Tiphia  coc(K>ns  it  w:uh  m^cessary  to  determine 
wliat  factors  linntcd  the  abun<lance  of  Tiphia^  to  the  end  that  fields 
and  localities  might  Ih»  found  where  tliese  factors  would  1k»  negligible, 
or  nearly  so,  and  cocoons  would  Ix*  pres4»iit  in  abundance.  The  great 
majority  of  cocoons  that  have  IxM^n  collected  are  from  localities  not 
far  from  Trbana  i,my  temporary  headcjuarters)  and  Bloomington  in 
central  Illinois.  All  the  observations  here  recorded,  upon  which  are 
bast'tl  the  (•t)nrhi>ions  that  are  set  forth  in  th«»  following  discussion, 
were  \niu\r  in  mitral  and  iiorth«»rn  Illinois,  and  are  strictly  applicable 
only  to  that  re^^inii. 

No  atti-iiipt  has  Imtm  niatlr  to  do  any  taxonomic  work  on  Tiphia, 
for  all  tlif  ailiiits  wliieh  emrrge  in  Porto  Rico  from  the  cocoons  sent 
from  Uliiioi-.  after  Iwiiig  \i<rd  in  l)n*ediiig,  are  forwanh'd  tt)  Mr.  S.  A, 
Kohu«r.  for  >tudy  and  ideiitiiiration.  The  results  of  this  work  an* 
not  \i\  avaiialiie.  The  life  history  notes  are  inromplete  owing  to  the 
fart  that  tin-  eo<*ooiis  are  s*  iit  to  Porto  Rieo  soon  after  collection,  liut 
ol»Mrv:ition>   ti»   Mippleim-nt   the   data   here  given  may  1r»   expected 
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from   the   workers   in   Porto    Rico  —  Mr.    Thomas    H.    Jones   and 
Mr.  E.  G.  Smyth. 

The  literature  dealing  with  other  than  the  taxonomic  features  of 
Tiphia  inomata  is  very  meager.  Dr.  C.  V.  Riley  in  his  Sixth  Missouri 
Report  (pp.  123-126)'  is  the  first  to  record  anything  of  its  parasitic 
habits,  life  history,  abundance  and  parasitism  by  Rhipiphorus  pectinatus 
Fabr.  He  also  quotes  the  original  description  of  the  adult  by  Say  and 
adds  other  descriptive  notes,  besides  figuring  the  adult,  larva  and  co- 
coon. Prof.  S.  A.  Forbes  in  the  Twenty-fourth  Illinois  Report  (pp. 
157-160)  gives  much  interesting  and  definite  information  regarding 
the  life  histor>''  and  habits,  and  the  colored  figure  (Plate  x)  of  the  larva, 
cocoon  and  adult  is  very  good.  Mr.  J.  J.  Davis  in  Farmers'  Bui.  543 
on  **  Common  White  Grubs '*  (pp.  15-16)  figures  the  cocoon  and  gives 
some  descriptive  and  life  history  notes.  My  attempt  in  this  paper  is 
to  add  to  the  life  history  data  and  descriptive  notes  given  by  others, 
but  the  discussion  on  the  ecological  factors  is  entirely  original  and  has 
not  been  touched  upon  by  previous  writers. 

Life  History 

The  adult  Tiphia  is  entirely  black  with  many  grayish  hairs  on  the 
head,  thorax  and  abdomen,  and  is  easily  distinguished  from  all  other 
wasps  by  the  color  and  the  constriction  between  the  first  and  second 
abdominal  segments.  The  males  are  smaller  and  more  slender  than 
the  females. 

The  female  Tiphia  is  quite  often  observed  on  cement  walks  and  on 
the  ground,  and  indeed  she  spends  the  major  portion  of  her  time  in  or 
on  the  ground.  She  has  a  quick  nervous  walk,  and  her  movements 
give  one  the  impression  that  her  eager  search  is  without  definite  plan. 
S(»l(l()m  is  flight  attempted,  although  the  wings  are  used  to  help  in 
short  jumps  or  quick  changes  of  direction.  Earthworm  holes  and  all 
sorts  of  cracks  and  holes  are  explored  and  often  the  wasp  disappears 
in  a  hole  in  the  earth  that  proves  attractive.  The  females  have  slight 
difficulty  in  working  their  way  through  black  heavy  clay  soil  in  good 
tilth  and  seem  to  Ikj  successful  in  finding  grubs  even  in  a  field  where 
they  are  not  abundant.  The  grub  is  stung  by  the  female  wasp  until 
it  ceases  to  resist  her  attempts  to  deposit  an  egg  on  it,  but  the  effect 
of  the  sting  is  only  temporary.  Indeed,  the  grub  is  often  so  active  in 
burrowing  through  the  soil  that  the  egg,  or  even  the  young  maggot, 
may  be  rubbed  off.  Grubs  are  often  found  with  a  brownish  lesion 
showing  the  point  of  attachment  of  a  maggot  that  has  been  rublxjd 
off.  The  egg  may  be  deposited  on  either  the  dorsal  or  ventral  surface 
of  the  thorax  of  a  one-third  to  fully  grown  grub.  In  one  instance 
where  the  egg  was  deposited  on  the  dorsal  surface  of  the  abdomen, 
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the  maggot  died  while  still  very  small.  The  ventral  surface  of  the 
thorax  Hpi>ears  to  l>e  a  safer  and  more  protected  position  for  the  deposi- 
tion of  the  (»gg. 

Incubation  of  the  egg  and  the  growtli  of  the  maggot  while  small  takei^ 
several  weeks,  but  the  growth  of  the  maggot  from  one-third  to  fully 
grown  takes  only  two  or  three  days.  The  grub  seems  not  at  all  dis- 
commoded by  th(»  pr<»sc»nce  of  the  parasitic  maggot  while  it  is  small, 
but  when  the  maggot  Ix^comes  alx)Ut  one  third  grown,  the  grub  is  less 
active,  its  movements  Ix^ing  confined  to  a  restricted  area.  Its  feeble 
movements  in  the  earth  appear  to  have  the  effect  of  preparing  a  cell 
which  is  well  adapted  for  the  spinning  of  the  cocoon  of  the  parasitic 
lar\'a.  In  practically  all  cases,  all  of  the  softer  portions  of  the  grub 
are  absorbed  by  the  panu<ite,  and  only  the  heavily  chitinized  head  and 
legs  and  the  sliriv(»led  skin  of  the  grub  are  left. 

In  the  earthen  cell,  which  is  practically  empty  after  the  destruction 
of  th(»  grub,  the  Tiphia  larva  spins  its  cocoon.  This  is  an  elongate 
pear-shaix»d  affair,  or  it  may  Iw  described  more  exactly  as  shaixnl  like 
an  Indian  club  or  a  summer  squash  with  the  neck  eliminated.  Indeed, 
comparison  of  its  shape  to  that  of  a  sciuash  is  more  nearly  correct,  as 
i\\v  |K)inted  tapt^ring  c»n<l  is  noticeably  bent  to  one  side*.  The  cocoon 
is  comi>osi»d  of  downy  silk  of  unifonn  texture^  somewhat  the  color  of 
khaki  cloth.  Often  the  color  is  darker  or  redder,  but  the  variation 
is  trifling.  The  silk  of  the  smaller  siwcies  of  Tiphia  is  light  yellow  or 
flaxen  in  color.  The  color  bleaches  (juickly  in  bright  sunlight,  and 
coc<M)ns  found  in  fields  that  have  Inen  plowed  only  one  or  two  days 
previous  sliow  the  side  exi)os(»d  to  the  sun  faded  to  a  light  gray.  The 
coc<K)n  is  loos(»ly  susiK^mled  in  the  ci'll  by  scattered  strands  of  silk, 
but  from  the  pointt'<l  end  it  is  more  firmly  support e<l  horizonltdly  by  a 
little  l)Utton  of  silk  in  the  outer  layer  of  the  cocMnm.  This  little  button 
is  firmly  attached  to  the  side  wall  of  the  cell.  Although  the  c<K*(M>n 
apix'ars  soft  and  downy,  it  is  really  (|uite  firm  un<ierneath  the  loos^^ 
out«'r  network  of  silk,  and  the  inner  cot'oon,  while  con)pos<'d  t>f  silk  of 
tin*  sanu  ri»lor.  is  very  tightly  woven.  Kntangled  in  the  hH)S4M>uter 
thread>  of  the  rtuoon,  the  mamlibles,  skull  (head  case}  and  >hriveled 
skin  of  tin-  trrub  are  u>u:illy  to  be  found. 

It  lia-  Imtu  >upp<»>ed  that  the  eggs  are  often  deposited  on  grubs  t<K> 
Miiall  to  furui'^h  ••utfirirnt  nourishment  for  the  parasite  maggot  to 
beconir  fully  gmwii  and  in  **urli  ca^-es  small  cocoon>  are  formeti.  It 
is  aliiio-t  rtrtain.  howevt-r.  that  the^'  snialler.  flaxen  cohinnl  cotHxms 
are  pPHJiiird  by  allot hir  ^mailer  >perie>  of  Tiphin,  which  attacks  only 
small  urub'».  a-^  the^^e  •»niall  ll.aliby  r<»ro«in*i  are  <»ften  found  in  fiekls 
wh«n-  l:iri:i-  urub-  :tre  abundant.  Thr  niale>  <>f  Tiphin  are  considerably 
snialNr  than  th«*  f«iiiale>  antl  the  cortMHi*.  from  which  th«»y  emerge 
an-  U'-iimIIv  *-n»aller  than  \\ui^r  of  thr  fi^niales. 
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In  the  late  fall  a  considerable  period  may  elapse  after  the  spinning 
of  the  cocoon  before  transformation  to  pupa  takes  place,  in  fact,  pupa- 
tion may  not  occur  till  spring.  But  if  the  cocoon  is  formed  early  in 
the  fall  transformation  to  adult  may  be  immediate.  Indeed,  it  appears 
that  Tiphia  may  hibernate  either  as  larva,  pupa  or  adult  inside  the 
cocoon.  During  the  summer,  however,  the  cocoon  is  occupied  only 
a  short  time  between  the  spring  and  fall  generations.  The  shed  pupal 
skin  contains  a  considerable  amount  of  a  dense  white  fluid,  which  later 
dries  in  a  solid  mass.  If  the  adult  is  active  in  the  cocoon,  the  pupal 
skin  is  ruptured  and  the  dried  white  mass  is  ground  to  a  powder  which 
is  often  seen  dusted  over  the  adult  Tiphia  when  newly  emerged.  Some- 
times the  adult  is  active  before  the  fluid  dries  and  it  presents  a  sorry 
spectacle,  when  the  cocoon  is  cut  open,  as  it  crawls  out  covered  with 
large  chunks  of  the  dried  fluid  adhering.  Probably  with  normal  emer- 
gence the  adult  is  seldom  covered  with  this  powder,  for  many  cocoons 
are  found  from  which  the  adults  have  emerged  and  the  pupal  skin 
remains  undisturbed  and  unbroken  in  the  pointed  end  of  the  cocoon. 

All  my  observations  indicate  that  invariably  the  adults  emerge 
through  a  hole  cut  in  the  side  of  the  cocoon  towards  the  surface  of  the 
ground.  Usually  this  is  also  the  larger  end  of  the  cocoon,  where  the 
head  is  located,  but  cocoons  have  been  found  with  the  exit  hole  cut 
half  way,  or  more,  down  the  side.  This  condition  is  not  usual,  and 
occurs  only  in  cocoons  exposed  by  the  plow.  Plowing  a  field  has  a 
most  decided  effect  on  the  emergence  of  the  adults  from  the  exposed 
cocoons.  Adults  which  would  otherwise  hibernate  in  the  cocoon, 
often  emerge  late  in  the  fall.  Spring  plo^ving  may  produce  an  earlier 
emergence  because  of  the  unnatural  warmth  caused  by  a  few  days' 
€X])osure  to  the  direct  rays  of  the  sun.  In  1913,  normal  emergence 
was  general  at  Bloomington,  111.,  on  May  14.  Indeed,  after  this  date 
very  few  cocoons  could  be  found  from  which  the  adults  had  not  emerged. 
As  grubs  ])arasitized  with  very  small  maggots  are  found  as  late 
as  the  middle  of  September,  the  evidence  seems  to  indicate  two 
generations  during  the  year.  Plowing  is  not  usual  during  the  summer 
and  it  is  difficult  to  tell  what  the  normal  subterranean  habits  of  Tiphia 
are.  The  adults  which  prematurely  emerge  from  their  cocoons  late 
in  the  fall  appear  to  perish  without  ovipositing,  as  parasitized  grubs 
are  never  found  as  late  as  October  1  as  far  north  as  Bloomington  and 
Urbana,  111.  Early  fall  plowing,  and  indeed  fall  plowing  in  general, 
must  be  very  unfavorable  to  Tiphia.  Even  those  cocoons  which  are 
deep  in  the  ground  and  are  not  disturbed  by  the  plow  will  be  somewhat 
affected,  but  the  majority  of  cocoons  are  formed  less  than  six  inches 
from  the  surface,  or  in  that  part  of  the  soil  which  the  grubs  normally 
inhabit  during  the  summer  months,  and  these  are  exposed  to  the 
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weather  and  to  the  attacks  of  birds  and  predaceous  mamnials  and 
insects. 

Ecology 

The  various  species  of  Lachnosterna  in  the  Middle  West  are  attacked 
by  a  considerable  number  of  parasites  and  predators,  but  undoubtedly 
Tiphia  inornaia  is  the  most  important.  I  am  convincetl  that  under 
favorable  circumstances  Tiphia  does  greatly  reduce  the  numbers  of 
grubs  and  in  some  cases  practically  exterminates  Lachno«tcrna  from 
limited  areas.  The  evidence  is  this:  In  some  fields  (near  Randolph, 
Hendrix,  White  Heath,  111.,  and  at  many  other  places)  one  will  find 
many  cocoons  from  which  adults  have  emerged,  a  few  in  which  adults 
are  contained,  and  a  very  few  grubs  or  beetles.  Or  in  fields  in  which 
practical  extinction  of  the  grubs  has  taken  place  a  year  or  more  ago 
(near  Weldon,  Minooka,  Se>Tnour,  Homer,  III.,  and  at  other  places) 
one  can  find  only  old  rotten  cocoons  from  which  adults  have  emerged 
several  months  or  a  year  previously,  and  few  or  no  grubs  and  beetles. 

The  adult  femalefe  of  Tiphia  are  not  strong  fliers  and  they  tend  to 
remain  in  the  field  where  their  immature  stages  have  l>een  passed. 
When  the  grul>s  are  abundant,  no  difficulty  is  ex|)erienced  by  the  female 
Tiphia  in  finding  sufficient  numbers  for  the  deposition  of  a  large  number 
of  eggs.  The  rate  of  nmltiplication  is  rapid,  for  two  generations  of 
Tiphia  probably  occur  during  the  summer.  The  supply  of  non- 
parasitized  grubs  in  a  field  so<m  tends  to  become  exhaust e<i,  necessitat- 
ing a  more  careful  s(»arch  by  the  female  to  find  a  host  for  her  eggs. 
The  female,  loatli  to  search  at  great  distances,  eventually  parasitizc^s 
practically  all  the  grubs  of  suitable  size  in  a  fiehl,  until  the  dispersion 
of  thr  females  to  new  localiti<»s  is  necessary  unless  large  numl)er8  are 
to  perish  without  depositing  eggs.  The  males  can  fly  long  distances 
and  are  i»ften  collected  feeding  on  the  flowers  of  gohienrod  and  asters, 
but  the  females  are  l<»ss  often  found  in  th<»se  situaticms  and  apparently 
have  (lifliculty  in  flying  any  great  distance. 

There  are,  how<»ver,  several  checks  to  an  unusuall>  great  increase  of 
Tiphia  in  restricte<l  localitii's.  Under  favorabh*  c(mditions,  a  fungus 
(probably  If<aria  sp.)  causes  a  heavy  mortality.  Cococms  are  often 
found  covered  with  a  weft  of  white  mycelium  dens(»ly  covere<l  with 
spores,  spreading  out  into  the  surrounding  earth.  It  has  not  yet  )>een 
determined  how  infection  by  \\w  fungus  takes  place  whether  the 
spores  only  attack  the  parasite  egg  or  maggot,  or  whether  the  mycelium 
is  able  to  penetrate  the  coeoon.  It  may  b<*  that  the  fungus  attacks 
Tiphia  only  when  it  is  weakeiieil  by  unfavorabh'  (*onditi<ms,  such  as 
sudden  rhanges  in  temperature  (»r  too  much  or  too  little  moisture,  and 
i>  not  p.tthiigenic  on  healthy  individuals.  Naturally  when  Tiphia  is 
nio^t  abundant  the  fungu>  will  have  the  least  flifliculty  in  spreading 
and  oft«'n  niarly  all  the  Tiphia  in  a  field  are  killed  in  this  way. 
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In  addition  to  the  fungus,  Tiphia  is  attacked  by  at  least  two  para- 
sites— a  bee-fly,  Exoprosopa  faseipennis  Say  (Bombyliidse)  and  a 
beetle  (Rhipiphoridae).  Riley  identified  the  beetle  emerging  from 
cocoons  collected  in  Missouri  as  Rhipiphorus  pectinatus  Fabr.,  but 
determinations  have  not  yet  been  made  of  the  beetles  which  emerged 
from  cocoons  collected  in  Illinois.  The  details  of  the  life  histories  of 
neither  of  these  parasites  have  ever  been  worked  out.  They  seldom 
infest  more  than  1  or  2  per  cent  of  the  Tiphia  cocoons.  In  one  field, 
however  (near  Randolph,  111.),  a  large  number  of  the  older  cocoons  in 
the  field,  instead  of  having  a  side  emergence  hole,  showed  the  entire 
blunt  end  of  the  cocoon  cut  off.  This  was  evidence  of  heavy  parasitism 
by  the  Rhipiphorid,  as  Exoprosopa  leaves  its  pupal  case  in  a  hole  in  the 
side  much  similar  to  that  cut  by  the  Tiphia  adult.  Cocoons  showing 
no  emergence  hole  are  often  found  in  the  field  pierced  with  a  consider- 
able number  of  small  holes  less  than  1  mm.  in  diameter.  The  interior 
of  such  cocoons  is  entirely  empty.  What  causes  this  is  not  known, 
although  it  may  result  from  the  grass  roots  which  are  often  found 
wrapped  round  cocoons,  or  possibly  the  mites  which  often  infest  the 
grubs  attack  the  cocoon  when  their  normal  host  is  destroyed  by 
Tiphia,  It  has  been  suggested  that  ants  might  also  cause  this  type 
of  injury. 

Although  the  parasites  and  the  fungus  are  important  in  controlling 
the  numbers  of  Tiphia  y  the  most  important  check  to  the  natural 
increase  of  the  species  is  the  lack  of  host  grubs.  Lachnosterna  grubs 
are  not  present  in  noticeable  abundance  in  the  great  majority  of  fields 
in  central  Illinois.  Frequent  plowing,  rotation  of  crops,  heavy  pastur- 
ing of  meadows  and  fields  to  horses,  cattle  and  especially  to  hogs,  which 
root  in  the  soil  after  the  grubs  and  destroy  large  numbers  of  them,  and 
the  absence  of  nearby  trees  to  furnish  a  food  supply  to  the  adult  beetles, 
may  be  mentioned  as  the  more  important  checks  on  Lachnosterna. 

The  last  mentioned  factor  seems  to  be  of  greater  importance  than 
is  generally  realized.  The  grubs  of  the  species  of  Lachnosterna  of 
which  the  adults  prefer  to  feed  on  the  leaves  of  willow  and  cottonwood 
{Populus  deltddes  Marshall)  are  almost  inv^iably  found  abundant  in 
those  fields  in  which  there  are  several  large  cottonwood  trees.  In  the 
more  hilly  portions  of  Illinois,  where  fewer  trees  have  been  cut  down, 
or  even  in  fields  near  orchards  or  woods  of  oak,  elm,  ash,  birch,  linden, 
locust  and  walnut,  Lachnosterna  grubs  are  sufliciently  abundant  to 
cause  serious  loss  to  the  fanners.  Hedge  (Osage  orange),  box  elder  and 
maple  are  the  only  three  common  trees  that  are  not  acceptable  food 
plants  to  any  Lachnosterna  beetles,  while  cottonwood  and  willow  are  pre- 
ferred by  most  of  the  common  species.  Oak  and  elm  are  a  good  third 
and  fourth,  but  other  trees  are  of  minor  importance.     Despite  the  state- 
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ments  in  literature  regarding  the  dispersion  of  the  adults  by  flight  to 
parts  of  the  fiehl  <listant  from  the  foo<l  trees,  the  long  flights  olwer>'ed 
an*  probably  niade  by  the  males,  for  almost  invariably  grul)6  are  most 
abundant  near  the  food  supply  of  the  adults.  In  fields  half  a  mile,  or 
even  cjuarter  of  a  mile  long,  grubs  will  be  abundant  in  the  end  near  trees, 
and  practically  absent  at  the  other  end  if  no  trees  are  near.  Of  course, 
grubs  are  not  always  abundant  near  trees,  even  when  all  other  condi- 
tions seem  favorable,  and  oeeasioiuilly  solitary  grubs  are  found  in 
fields  a  mile  or  more  from  the  nearest  food  tn»e,  and  sometimes  these 
grubs  are  parasitized,  but  these  are  exceptions.  The  comparative 
absence  of  trees  throughout  large  areas  of  the  more  fertile  and  more 
valuable  portions  of  Illinois,  probably  is  the  most  im])ortant  factor  in 
limiting  the  abundance  of  Lachnoaterna,  If  an  abundance  of  grubs 
wen*  to  be  found  in  most  fields,  the  dispersion  of  Tiphia  females  would 
l)e  greatly  facilitated  from  a  field  in  which  most  of  the  grulns  have 
l)een  parasitized,  but  as  the  supply  of  grubs  is  usually  localized  to  a 
small  an*a  near  a  woods  or  dump  of  trees,  the  Tiphia  remain  in  this 
locality,  destroying  all  the  grubs,  and  are  themst»lves  destroyed  by  the 
fungus  which  can  more  easily  cause  an  epid<*mic  among  its  cn)wded 
hosts,  or  else  they  perish  without  ovi]M)siting  while  traveling  to  distant 
fields  in  search  for  grubs. 

Practically  all  the  fields  from  which  the  largest  numbers  of  Tiphia 
cocoons  have  lH»en  collected  were  of  these  two  tyi)es.  either  with  several 
large  Cottonwood  trees  in  the  field  or  in  a  n(*arby  hedgerow  (near 
Champaign.  Randolph.  Wapella,  Minooka.  Ilendrix,  111.)  or  near  oak  or 
mixed  wiMxls  (near  White  Heath  and  Monticello.  111.).  From  <mly  four 
otiier  fields  have  collections  of  any  size  lM*en  uuulv  and  the.se  wen»  of 
minor  importance  (near  Hantoul  south,  Kantoul  north,  Monticello, 
(Vrro  (iord<».  111.).  Kv<*n  in  these  <*ases,  cottonwcxMls,  willows,  oaks 
or  ehiis  were  not  more  than  (piarter  of  a  mile  away.  an<l  in  at  IvusX  two 
instan<'es  the  fields  liad  In'en  unpastured  n'ead(»vvs  for  sevenil  years 
])rior  to  being  plowed.  In  the  great  majority  of  all  tlie  fields,  the 
plowing  was  for  corn  i.')  to  7  inch  <h*<'p)  on  lan<l  that  had  In^en  in  sod 
I  clover,  n'd  and  alsike.  or  grass)  for  two  or  more  years  and  had  not 
iH'eii  pasture<|.  The  deep  plowing  made  collect  ion  of  cocinms  |N)ssi- 
ble  and  the  other  fa<-tors  were  of  im|M)rtaiH-e  in  protlucing  an  abund- 
anee  of  grubs     a  i>otential  host  supply  for  a  subsequent  abundan<'«»  of 

Tiffhui. 

In  tlir  more  liilly  and  vv<M)ded  sertioiis  of  Illinois,  the  soil  is  not  the 
typieal  blaek  <*lay  and  bn»vvii  silt  loam  of  ci-ntral  llFmois.  but  is  a  gray 
clay  of  poorer  ti'Xture.  or  a  •^aiidy.  gravelly  hiam.  'i\»  b<»th  <»f  these 
ty|M--  i»f  soil  .another  para*«iti'  of  Lnrhnnst*  rtm,  Kli.^  stxritirtu  Fahr., 
M'eni-  to  Im-  bi'ttiT  .adapted,  for  in  rolU'etion*-  inadi'  ni*ar  ( lalesburg, 
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Peoria,  AUentown,  Henry,  Putnam,  Sheridan,  Rockford,  Freeport, 
Winnebago  and  Belvidere,  Elis  is  much  more  abundant  and  Tiphia  is 
found  in  smaller  numl>ers.  Conversely,  Elis  is  found  in  small  numbers 
on  the  black  clay  and  brown  silt  loam  to  which  Tiphia  is  better  adapted. 

Still  another  factor  which  is  of  great  importance  in  restricting  the 
range  of  Tiphia  is  that  only  a  single  generation  of  the  dominant  species 
of  Lachnostema  is  present  in  some  localities.  For  most  species  of  Lach- 
nostema  three  years  are  required  for  the  completion  of  the  life  cycle. 
The  year  that  full  grown  grubs  are  abundant  there  would  be  an  ample 
supply  of  hosts  for  Tiphia ,  but  the  next  year  only  beetles,  eggs  and 
very  small  grubs  would  be  present.  Just  this  condition  occurs  in 
northwestern  Illinois  and  every  third  year  the  fanners  suffer  great 
losses  from  the  grubs.  Probably  the  condition  existing  in  this  region 
some  time  ago  was  that  parasites,  such  as  Tiphia  and  Elis,  were 
present,  feeding  in  the  years  when  the  dominant  species  occurs  as 
beetles  or  very  small  grubs,  on  the  full  grown  grubs  of  some  other 
species  of  Lachnosterna,  In  the  year  when  the  grubs  of  the  dominant 
species  were  abundant,  the  numbers  of  Tiphia  increased  greatly. 
The  next  year  the  grubs  of  the  non-dominant  species  would  be  only 
a  meager  supply  to  the  large  nxmibers  of  Tiphia  and  practically  all 
the  grubs  would  be  parasitized.  This  would  eliminate  the  non- 
dominant  species,  and  in  the  coming  years  Tiphia  would  have  'no 
host  in  the  years  when  the  dominant  species  did  not  occur  as  large 
grubs,  and  it  also  would  be  exterminated.  The  elimination  of  the 
non-dominant  species  may  also  have  been  caused  by  the  cutting  down 
of  trees  that  formed  the  food  supply  of  their  adults.  Whatever 
caused  the  elimination  of  the  non-dominant  species,  until  condi- 
tions are  again  favorable  for  their  increase  no  possible  assistance 
can  he  exixH^ted  from  7'iphia  in  the  destruction  of  the  dominant 
species. 

There  api>ear  to  be  at  least  five  important  factors  controlling  the 
abundance  of  Tiphia  inornata:  (1)  Scarcity  of  large  grubs  in  the  years 
when  the  dominant  species  occurs  as  beetles  and  small  grubs.  (2)  A 
permanent  scarcity  of  grubs  caused  by  unfavorable  agricultural  prac- 
tices, or  the  absence  of  trees  to  furnish  a  food  supply  for  the  adults. 

(3)  Unfavorable  soil- -which  favors  other  parasites  of  Lachnosterna, 

(4)  Parasites  on  Tiphia  and  the  Tiphia  fungus,  Isaria  sp.  (5)  Fall 
plowing—which  causes  premature  emergence  of  adults  and  exposure 
of  cocoons  to  predators. 
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FURTHER  NOTES  ON  THE  BREEDING   OF  THE  TACHINID 
FLY,  PARASITIC  ON  THE  CANE  BEETLE  BORER* 

Bv  J.  F.  lLLix<iwoRTH,  Ph.D.,  ProffMor  of  Entomology,  College  of  Hatraii, 

Homlulu,  T,  //. 

On  April  21,  1913,  I  si^cd  an  agreement  with  Dr.  Harold  L.  Lyon, 
who  was  acting  as  agent  for  the  Colonial  Sugar  Refining  Company,  to 
undertake  to  transport  from  Hawaii  and  establish  in  the  cane  fieklM  of 
Fiji,  the  Taehinid  fly  (Ceromasia  sphenophari)  which  is  parasitic  on 
the  cane  ht*etle  Iwrer  ([Sphenophorus]  RhaMocnemiH  obitcurus). 

I  had  just  a  month  before  my  boat  was  to  sail  in  which  to  make  all 
l)reliminary  arrangements,  so  I  at  once  began  a  search  of  the  various 
plantations  on  the  Island  of  Oahu  that  1  might  collect  as  large  a  numl>er 
of  the  parasites  as  possible.  It  was  decided  to  carry  the  majority  of 
the  parasites  hi  the  form  of  maggots  within  the  Iwrer  grubs  since  the 
adult  flies  are  very  difficult  to  keep  alive  in  confinement.  Previous 
inv(*stigation  had  shown  that  the  parasitiz<Ml  grubs  must  be  kept  sepa- 
rate or  they  will  quickly  destroy  each  other.  The  most  practical 
nu^thod,  already  developed,  was  the  se|>aration  of  the  grul>s  into  in- 
dividual vials.  Although  the  grubs  when  thus  separated  will  live  for 
S4»veral  w(H»ks  without  f<MKl,  I  decide<l  to  k<H*p  them  well  supplied,  by 
placing  bits  of  fresh  cane  in  the  vials  from  time  to  time  as  fast  as  they 
ate  it.  In  this  way  I  hopt^l  to  favor  the  development  of  the  parasiti^s. 
When  the  grubs  wen*  l(»ft  in  empty  vials  for  some  time,  they  were  found 
to  gradually  chTPcase  in  size,  and  the  resulting  parasites  were  p^iorly 
devrlojM'd. 

During  the  collrrtion  of  parasitized  grubs  many  puparia  of  the  AU^ 
vvrrr  found  insidr  tin*  borer  cocoons;  these  were  all  saved,  hoping,  that 
part  of  tin-Ill  at  least  would  not  emerge  until  I  reached  Fiji.  However. 
>'o!i.('  of  till'  Hies  emerged  from  these  daily,  but  a  few  laste<i  thniUgh. 

It  wa'^  with  iiiueh  dif!i<-ulty  that  I  found  a  l(»cality  in  the  vicinity 
of  iloiioiulu  that  would  furnish  sufficient  parasites  for  my  needs.  The 
eviiltiier-  of  the  Hie>  were  everywhere,  but  they  had  done  their  Wi>rk 
and  i£oiie.  Kiiipty  puparia  were  fouiul  in  most  «»f  the  borer  cocoons. 
Kvni  in  a  ^inall  tii-ld  of  the  lloiiiilulu  Plantation,  wliieh  had  lH*<*n  almn- 
dniM-d  |.traii-e  of  the  aliumlaiir*'  <if  borer*-.  1  found  few  grul>s.  Almost 
every  -talk  had  beeii  iiitV-ted.  but  the  f-niptv  puparia  were  all  that 
n-!n;iiiii«|   to  -Imw   that    the  llie*»  li.ad  been  there  an<i  d<»ne  their  work. 

H\  iMinli  tra\rliii^  from  one  md  of  the  Inland  to  the  other  I  wn?* 
abN-  To  rolleit.  with  a-^i'^t :iiit-.  about  l.(MK)  of  the  borer  grubs.  I 
Ii.kI  t«>  t:ik<-  a  cliaiire  that  um^X  of  them  would  be  parasitizetl,  stnot* 

<  "nlltrjJMlllnli   fmiu   Till'  ( 'nlliUr  nf   lluWail 
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they  were  all  collected  in  fields  where  the  flies  were  abundant.  I 
estimated  that  if  I  could  get  these  1,000  grubs  safely  to  Fiji,  enough 
flies  would  emerge  to  fully  stock  several  cages,  and  have  a  fair  colony 
to  liberate  in  the  field  at  once. 

During  the  voyage  about  100  of  the  flies  emerged  from  the  puparia 
which  had  been  found  in  the  borer  cocoons.  It  is  rather  interesting  to 
not«  that  the  emergence  of  the  flies  invariably  took  place  in  the  morn- 
ing. If  the  weather  was  warm,  the  first  flies  appeared  about  daylight, 
and  they  continued  to  emerge  for  about  three  hours;  on  cool  mornings, 
the  emergence  sometimes  did  not  begin  before  10  o'clock. 

All  of  the  flies  that  emerged  during  the  trip  to  Suva  were  put  into 
inverted  glasses,  on  sheets  of  clean  white  paper.  They  were  daily  sup- 
plied with  fresh  slices  of  cane  and  bits  of  cotton  batting  saturated  in 
water.  By  giving  them  moisture  in  this  manner  I  avoided  the  diflSculty 
of  having  them  injure  themselves  by  getting  wet,  as  they  invariably  do 
when  in  close  confinement.  Even  a  drop  of  water  on  the  paper  soon 
resulted  in  several  being  upset  and  stuck  in  it. 

By  using  greater  care  than  one  would  need  to  give  to  a  lot  of  babies, 
I  was  able  to  save  practically  all  the  flies  that  emerged  en  route. 

On  reaching  Suva,  the  flies  that  were  already  emerged  were  quickly 
taken  to  the  nearest  of  the  plantations — twelve  miles  away,  at  Nausori, 
on  the  Rewa  River — where  cages  were  already  prepared.  Half  of  the 
flies  were  placed  in  one  of  the  cages,  which  had  been  stocked  with  canes 
containing  borer  grubs;  the  other  half  were  placed  directly  in  one  of 
the  badly  infested  fields.  This  part  of  the  island  has  a  heavy  annual 
rainfall  and  the  cane  is  ripened  with  some  diflSculty.  Since  the  failure 
of  three  previous  attempts  to  introduce  these  Tachinid  parasites  at 
Nausori  was  attributed  to  the  excessive  humidity,  we  decided  to  take 
the  greater  part  of  our  parasites  to  a  drier  section.  We  found  Nadi 
district,  which  is  situated  about  100  miles  from  Suva,  at  the  far  end 
of  the  island,  most  perfectly  suited  to  our  needs.  Two  cages  (Plate  10, 
Fig.  1.)  were  at  once  completed  and  stocked  with  grub-infested  cane, 
about  50  flies  were  placed  in  each  cage. 

The  remainder  of  the  parasites  which  were,  by  this  time,  in  the 
form  of  puparia,  we  decided  to  at  once  place  in  the  field  to  emerge. 
The  jars  containing  the  puparia  and  damp  frass  were  placed  in  a 
shelter  and  protected  from  ants,  in  a  way  similar  to  that  used  in  Hawaii. 
We  were  unprepared,  however,  for  the  disaster  that  awaited  us  when 
we  visited  the  field  on  the  following  morning — the  rats  (or  mice)  had 
gotten  into  the  box  and  clawed  out  all  the  frass  and  puparia  from  the 
jars,  destroying  most  of  the  flies.  This  left  us  with  only  our  cages  to 
fall  back  upon,  but  we  had  had  the  experience, — the  liberating  boxes 
must  have  mouse-proof  screens. 
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Mating  Obskrvations 

With  all  the  j*tu(ly  of  the  fli(»s  that  we  had  done  in  Hawaii,  their 
copulation  had  not  been  observed.  In  most  instances,  in  the  study  of 
any  (M'ononiic  species,  a  knowkMlge  of  the  mating  habits  is  very  impor- 
tant. This  is  especially  tnie  in  the  present  case,  since  we  then  knew 
when  th(»  fli<»s  were  ready  to  reproduce.  We  first  saw  the  flies  mating 
when  they  were  six  days  old,  but  later  observation  on  the  second  brood 
showed  that  they  begin  mating  on  the  same  day  that  they  emerge,  in 
fact,  when  they  are  only  about  six  or  eight  hours  old. 

A  tletailed  account  of  these  olK*«ervat ions  may  Ik?  of  value  here. 
The  male  (hiring  copulation,  stands  on  top  of  the  female,  his  fore  feet 
on  eitluT  her  head  or  thorax;  the  middle  feet  on  the  outspread  winfpc; 
and  the  back  clasping  her  abdomen.  The  mating,  during  the  first  day. 
was  for  very  short  periods,  not  more  than  half  a  minute  at  a  time.  It 
resembleil  very  closely  that  of  the  ordinary  house-fly.  However, 
during  the  second  day,  they  remain  together  for  about  four  minutes, 
and.  on  the  third  day  the  average  time  recjuireil  for  copulation  was  a 
littl(>  over  18  minutes.  Mating,  evidently,  is  continued  from  time  to 
time  for  a  considerable  i)eriod,  since  it  was  observed  in  the  first  instanee 
on  the  sixth  day. 

Larva-pohitixo 

Mr.  Frederick  Muir,  of  the  Hawaii  Sugar  Planters'  Association,  by 
careful  dissection,  estimated  the  number  of  eggs  which  the  flies  were 
able  to  pnxhice.  In  (me  ca.se  he  found  570  fully  developed  eggs  in  the 
uteni<.  :ind  many  otluTs  filling  the  fallopian  tub<»s  and  ovaries.  Thus 
the  nunibrr  of  young  possible  f<ir  a  fly  to  produce  is  upwanls  of  1,(M)0. 
Mr.  Miiir  :iNo  disc«»v(Ted  that  \hv  eggs  hatch  while  still  in  the  uterus 
of  thf  Hy,  'ind  are  di»posite<l  as  living  maggots.  This  is  particularly 
favnrablr  to  their  muhiplication.  since  the  little,  active  maggot  at 
onrr  <iitrr^  tin'  grub.  and  es(>ap(*s  the  myria<ls  of  ants  that  swami  over 
the  rane*-. 

Whilr  \\\v>r  fli<'>  an*  rathiT  i\\iw\  tln-y  ap|H»ar  to  l)e  very  reticent 
about  Irttiim  (iiic  HM-  them  larva-posit.  \Uvr  continue<l  o))servations 
I  wa*-  al'l<-  to  MM*  thi-  iiit<Testing  pror<*«<s  several  times.  The  female 
wa-  fir-T  notii-eil  rarrfully  rxaiiiiiiiiig  nnr  of  the  minute  pin-holes,  nuide 
!»y  flu-  bopT  gnii»  through  tin"  rind  of  thr  cane.  Her  head  was  held 
VfTv  1m\\  .  with  tin-  anti'iuue  rlnsv  at^ain-^t  \\\v  surfaci*  of  the  cane.  It  isi 
wril  kiM'\Mi  that  tlh- oFKari^  t»f -nu'll  in  in^^crt^  are  lo<*ated  in  the  anten- 
na-: -••  -Ih"  wa-  i-vidmtly  •"iiM'lliii*:  to  di'ridf  whether  a  lM>rt»r  grub  waA 
lit  :ir  til.'  iipriiiii^:.  Ill  about  two  ^Tond-  >\\v  ttMicln'il  the  tip  of  lier 
mIm|..iii.  !i  to  till'  *.iirfarr  oi  thf  *ani*.  twi«'f.  .and  ih»|M)sit<Ml  two  active 
in:ii:i:«'t-       IliiN  wiTi-  -LJi'  b\  -idf.  almut  1  nun.  fnun  the  pin-hole,  and 
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in  ipoving  about,  quickly  reached  the  opening  and  disappeared.  The 
fly  paid  no  attention  to  the  larvae  after  depositing  them  on  the  cane. 
In  a  number  of  other  observations  the  flies  were  proved  to  have  first 
located  the  borer  grub,  positively,  near  the  pin-hole  before  depositing 
the  maggot.  This  was  done,  in  several  instances,  by  cutting  into  the 
cane  and  finding  it  just  inside  the  spot. 

In  one  case  a  grub  was  removed  in  half  an  hour  after  the  larvae 
entered  the  pin-hole,  and  they  were  later  found  to  be  inside  of  him. 
Hence,  they  lose  no  time  in  boring  their  way  into  the  living  grub. 

Continued  Supply  of  Cane  and  Grubs 

Another  discovery  that  proved  of  great  value  to  the  breeding  work 
was  made  while  rearing  the  first  brood  of  flies.  A  fresh  quantity  of 
cane  containing  borers  was  added  to  one  of  the  cages,  when  the  flies 
were  16  days  old.  Evidently  they  had  pretty  well  gone  over  most  of 
the  borers  already  in  the  cage;  at  any  rate,  as  soon  as  the  fresh  lx)rer» 
were  introduced,  they  left  the  old  canes  and  all  congregated  about 
the  new  ones.  One  might  conclude  that  they  were  after  the  fresh 
supply  of  sugar,  but  this  did  not  appear  to  be  the  case,  for  they  l)ecame 
very  active  in  their  search  for  the  pin-holes  of  the  borers.  Thi.s  dis- 
covery indicated  plainly  that  the  flies  must  have  a  continued  supply 
of  fresh  grubs  if  they  are  to  give  their  maximum  returns  in  breeding 
work.  Our  later  results,  when  this  was  carried  out,  proved  most  grati- 
fying. 

Observations  of  the  second  brood  gave  us  further  information  as  to 
the  time  that  must  elapse  after  the  flies  emerge  before  larva-positing 
begins.  In  the  case  of  the  flies  that  copulated  during  the  first  day, 
they  were  seen  intently  examining  the  pin-holes  of  the  borer  when  only 
two  days  old,  and  one  was  seen  larva-positing  on  the  third  day. 

Some  of  the  flies  in  our  cages  remained  alive  and  actively  larva- 
positing  through  the  entire  period  of  six  weeks,  which  is  the  ordinary 
time  required  for  a  generation  to  develop. 

LicsHT  Relation 

Most  insects  show  a  decided  attraction  to  light,  only  a  few  seeking 
dark  places.  These  Tachinid  flies  from  their  habit  of  living  in  the  cane 
field,  we  would  conclude,  should  have  all  degrees  of  light  and  shade. 

In  experfanents  in  Honolulu  it  was  soon  learned  that  they  were  not 
contented  in  cages  that  were  too  dark,  and  refused  to  larva-posit.  The 
same  thing  was  partially  true  when  the  cages  were  provided  with  no 
shade.  In  our  experiments  on  this  point,  in  Fiji,  we  tried  to  supply 
as  nearly  field  conditions  as  possible.  In  the  cage  that  was  so  ar- 
ranged we  got  our  best  results.    This  cage  had  a  few  leafy  stalks  of 
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oane  through  the  center  and  at  each  side.  Small,  hroad-leafed  weeds 
from  the  cane  fields  were  planted  here  and  there  around  the  edj^es.  The 
flies  seenred  particularly'  fond  of  these  plants,  restinRon  the  leaves  in 
the  sun,  or  going  under  them  when  it  rained.  The  ^'alls  of  the  cane 
were  made  of  gcM)d  quality  cheese  cloth,  and  the  top  of  monquito  net. 
The  cloth  on  the  sides  shut  out  most  of  the  strong  wind  on  bad  days, 
and  the  top  net  gave  the  flies  a  chance  to  get  into  extreme  sunlight 
early  in  the  morning  or  on  cool  days. 

It  was  seen  that  the  flies  invariably  sought  the  sunlight  on  the  cane 
leaves  or  net  early  in  the  morning,  and  as  the  heat  increased  they  grad- 
ually went  further  and  further  into  the  shade  on  the  stalks,  some  even 
going  to  the  moist  shaded  soil  when  the  sun  was  too  hot. 

The  flies  are  particularly  active  as  the  sun  begins  to  warm  up  the 
cage,  buzzing  about  near  the  top  or  anywhere  they  can  get  into  direct 
sunlight.  This  is  the  time  that  they  do  their  mating,  hence  it  is  ver>- 
important  that  no  olxstructicm  shuts  off  the  morning  sun. 

We  found  that  a  few  coi*oanut  leaves  tacked  on  the  outside  of  the 
cage,  gave  an  effect  of  light  and  shade  that  was  ver>'  satisfactory  lie* 
fore  we  got  the  cane  growing  inside.  One  has  to  use  his  judgment  in 
this  matter,  however,  and  not  everdo  it.  There  must  be  at  least  an 
much  surface  where  the  sun  can  enter  as  is  covered  In'  the  leave?*. 
Later,  as  the  green  leaves  develojKMl  inside,  the  cocoanut  leaves  were 
gradually  removed,  only  two  or  three  lx*ing  retained  on  the  top  of  the 
cap<'  as  a  protc^ction  from  the  noonday  sun. 

MolSTlUK 

Flies  in  Kcneral  re^iuirc  an  almost  continual  water  supply.  They. 
like  oursf'lvo.  can  <l()  for  long  iMTi(Hls  without  focMl.  but  cpiickly  suc- 
cumb to  «lrouglit.  llenc<' the  matter  of  supplying  moistun»  requin^l 
careful  regulation,  .\fter  a  good  growth  of  cane  was  develop<Ml  in  the 
cag<'s  the  problem  was  univU  simplifi<'d.  ft>r  small  drops  of  water  an» 
usually  given  off  by  the  leaves  in  transpiration.  During  dry  i)r  windy 
day^  it  vva^  often  ner<'ssary  to  spray  the  leaves  .sev<Tal  times.  For 
this  purpose  a!i  <»rdinary  brass  gard(»n  syring<»  with  very  fine  holes 
was  us<Mi.  The  soil.  too.  was  kept  well  miostened  so  that  the  plants 
woulil  thrive.  In  rainy  weather  tln»  surplus  water  was  provided  for  by 
iMiringdraiiiage  holes  through  the  floor,  ami  covering  them  with  S€*reens. 
Small  i>onls  of  water  in  the  cage  are  always  a  source  of  danger,  for  the 
flie-  s«M)iitT  or  later  get  intf»  them  a!id  are  tlestroved. 

LlHKUATlON    OF    FlIKS    IN    THK    FlKLD 

During  the  devi»lopmi»nt  of  the  flies  in  the  cages  a  careful  survey 
hati  bven  made  of  the  various  estates  in  the  Nadi  district.  preparator>* 
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to  the  liberations  of  the  flies  in  the  field.  A  field  of  ratoons  was  lo- 
cated, which  was  well  advanced  and  badly  infested  with  borers.  Fur- 
thermore, the  field  was  not  to  be  cut  for  four  or  five  months,  in  which 
case  the  flies  would  have  opportunity  to  multiply  greatly,  and  spread  to 
adjoining  fields  of  young  cane  which  were  already  being  infested  by 
the  beetles. 

After  six  weeks,  the  parasitized  canes  were  removed  from  the  cages 
and  placed  in  the  field  in  upright  boxes  (Plate  10,  Fig.  2).  In  order  to 
protect  these  from  ants,  legs  were  attached  and  they  were  placed  in  tins 
of  water.  Exposure  of  the  bare  cane  to  the  direct  rays  of  the  sun,  at 
noonday,  would  quickly  kill  the  enclosed  parasites,  so  we  finally  devel- 
oped a  method  of  tacking  cocoanut  leaves  to  the  boxes,  which  proved 
very  satisfactory. 

A  few  of  the  canes  were  opened  up  to  form  an  estimate  of  the  number 
of  parasites: — 87  borer  cocoons  opened,  showed  75  that  were  parasi- 
tized— containing  172  fly  puparia.  This  gave  a  result  pf  86  per  cent 
parasitized. 

During  the  second  generation  of  the  flies  we  put  many  more  grubs 
into  the  cages  than  in  our  first  experiment.  Then,  by  putting  in  fresh 
cane  and  grubs  daily,  during  the  whole  six  weeks,  we  were  able  to  more 
than  treble  the  results  of  the  first  generation.  From  a  total  of  4,354 
borer  grubs  that  were  put  into  the  two  cages,  a  careful  estimate  made 
by  opening  some  of  the  canes  as  above,  showed  that  we  had  fully  5,000 
parasites  developed.  These  were  liberated  in  several  fields  of  the 
Nadi  district,  about  1,000  or  more  being  put  together  in  each  place. 

CoNTiNUors  Breeding 

Since  some  of  the  flies  of  the  second  generation  lived  right  through 
the  period  of  six  weeks,  it  was  decided  to  date  the  canes  as  they  were 
put  into  the  cages  each  day,  and  remove  them  for  the  purpose  of  es- 
tablishing colonies  in  the  field  at  the  end  of  about  five  weeks.  By  this 
method  of  adding  new  artificially-infested  canes  daily,  ami  kerinng 
alwaj's  about  60  flies  in  each  cage,  we  were  able  to  remove  55  or  BO 
canes,  containing  fully  600  parasites,  once  a  week.  These  parasitized 
canes  were  shipped  to  various  parts  of  Fiji,  wherever  bonT-infi's^ted 
fields  were  located.  They  were  all  exposed  in  upright  boxes  n^  ^iwwn 
above. 

Enemies  of  the  Tachinid  Flies  in  the  Field 

It  seems  wonderful  that  the  flies  are  able  to  reproduce  at  all  in  the 
fields  when  we  see  all  of  the  organisms  that  prey  upon  them.  It  In 
only  by  their  abundant  powers  of  rrultiplication  that  they  can  o%er- 
come  these  natural  enemies;  the  principal  difficulty  is  in  getting  a 
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strong  enough  colony  established  that  they  may  continue  in  spite  of 
the  loss.  A  brief  discussion  of  these  enemies  may  not  be  out  of  place 
here. 

Before  the  flies  escape  from  the  cocoon  of  the  l)eetle,  many  of  them 
will  be  destroyed  by  rats.  These  ro<lent8  are  particularly  abundant 
in  some  fields  and  especially  so  under  the  moist  climate  conditions 
about  Xausori.  There  I  found  many  of  the  borer  cocoons  had  been 
torn  open  by  the  rats  in  their  search  after  the  ))orer  gnil)S.  This  loss 
nnll  not  be  of  any  importance,  however,  after  the  flies  l)ecome  once 
established. 

I  should  place  the  small  brown  ant  iPheidole  megacephala)  at  the 
head  of  the  list  of  mortal  enemies  of  the  flies.  This  is  one  case  where 
his  great  imlustry  will  not  l)e  appreciated.  At  every  stage  of  our 
bree<ling  work  we  had  to  contend  with  these  insects.  They  were  on 
the  ground  about  the  cages  in  myriads;  at  the  least  opportunity  they 
swarm^ed  inside,  if  a  mere  thread  was  blown  on  to  the  protective  water 
biisins.  we  found  that  they  had  moved  in  their  whole  household  by 
morning.  We  used  carl)on-bisulphide  most  effectively  in  such  eases. 
We  often  noticed  the  adult  flies  attacked  in  the  field  soon  after  they 
emerged.  Kven  a  single  ant,  when  he  sets  his  jaw  like  a  bull  dog  upon 
the  fly's  leg,  seems  to  rt»nder  it  hel])less,  at  this  time.  Often  upon  tb© 
stalk  where  the  flies  are  emerging,  we  find  a  swarm  of  ants. 

It  is  only  because  the  borers  plug  the  channel  behind  them  and 
build  an  ant -proof  cocoon,  that  the  maggots  are  saved  from  <lest  ruction. 
The  ants.  cv<»n  make  short  work  of  the  Imrer  itself,  if  it  fails  to  take 
these  pHHiiiitions.  Many  times  we  had  the  ants  get  into  our  vials  and 
bite  hoh's  in  the  grubs,  even  carrying  them  off  inecemeal.  The  pupa- 
rium  of  tlic  fly. is  usually  found  inside  the  coccnm  of  the  borer;  but  even 
when  frer.  in  the  borer  rhannel,  the  ants  appear  unable  to  injure  them. 

Kverywhere  in  the  cane  we  found  spiders;  a  large  jum])ing  species 
lH»iiig  mo.st  ciunmon.  We  did  not  s<»e  them  in  the  act  of  springing  U|Km 
one  of  niir  flies,  but  they  were  observecl  feeding  in  this  way  u|>on  some 
of  the  other  species  of  flies  which  are  common  in  the  cane  field.  These 
spidiTs  n«*ver  build  webs  but  hide  away  in  the  leaf-sheaths  of  the  cane 
an<l  spring  upon  any  unsusiMM'ting  insect  that  chances  to  alight  near 
them.  The  habit  of  the  Tachinid  flies  of  searching  alnmt  over  the 
canr  stalks  reiiders  them  an  easy  prey  to  such  attack. 

Lizards.  t<M).  were  rather  tomnton  in  the  cane.  One  sfK'cies,  with 
feet  fitti'd  for  an  arl boreal  life,  gave  us  considerable  trouble  by  getting 
into  tMir  rages.  Kach  one  captured,  showed  on  dissection,  that  he  had 
his  stomarh  fifled  with  insects;  but  we  never  hap|H'ned  to  find  any 
of  the  Tarhinid  flies.  rn<loul)te<lly.  however,  he  would  take  them  if 
tiny  rhanriMl  in  \\\>  way.  for  \w  usually  hail  .sevcTal  s|>ecie8  of  flies  in 
him. 
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Dragon  flies  were  very  abundant  in  the  field,  especially  during  the 
evening.  We  oft^n  observed  them  circling  about  our  liberating  boxes, 
feeding  upon  the  smaller  insects.  Though  their  principal  food  con- 
sists of  flies,  we  never  observed  them  in  the  act  of  catching  one  of  the 
Tachinids. 

Insectivorous  birds  appeared  to  be  even  a  greater  danger.  Two 
common  species  were  observed  with  some  care — a  small  fly  catcher,  and 
a  swallow.  The  first,  flies  in  and  out  among  the  canes,  and  no  doubt 
does  considerable  good  in  checking  the  ravages  of  several  cane  pests. 
His  habits,  nevertheless,  render  him  a  foe  to  the  fly«  The  swallows 
feed  entirely  on  the  wing,  over  the  cane  or  in  the  open  places.  Their 
beaks  could  be  heard  continually  clipping  together,  registering  the 
number  of  insects  that  they  were  taking  in  their  swift  circling  flight. 
Probably  the  flies  would  receive  little  injury  from  them,  except  during 
the  mating  flights  of  the  Tactinids,  when  they  buzz  about  over  the  cane. 
Definite  data  on  this  subject  could  only  be  secured  by  making  an  ex- 
amination of  the  stomach  contents  of  a  number  of  the  birds  that  were 
killed  after  they  had  been  feeding  for  some  time. 

There  are  a  number  of  other  organisms  that  are  closely  associated 
with  the  developing  flies  in  the  field  which  may  prove  to  be  detrimental 
to  them.  The  earwigs  that  are  ever  present  in  the  leaf-sheaths  of  the 
cane,  are  known  to  be  often  predaceous  upon  other  insects.  Cock- 
roaches, too,  are  to  be  found  everywhere,  and  are  omnivorous  feeders. 
The  tunnels  of  the  borer  were  often  filled  AH'ith  raites.  These  attacked 
the  emerging  beetles  in  great  numbers  and  were  often  found  on  the 
newly  emerged  flies.  Whether  or  not  any  of  these  do  serious  injury  to 
the  Tachinids,  needs  further  investigation. 

Since  the  first  flies  were  liberated  during  the  latter  part  of  July,  it 
is  rather  early  at  this  WTiting — November  12th — to  find  the  parasites 
in  the  field.  Though  the  flies  were  found  to  be  established  in  Hawaii 
in  about  three  months  after  they  were  liberated,  we  do  not  expect  to 
discover  any  of  the  i>arasites  in  the  field,  in  Fiji,  until  the  cane  is  cut 
in  December.  When  the  flies  are  actually  found  breeding  outside, 
the  troublesome  work  with  the  cages  can  be  discontinued. 

Bibliography 

The  published  notes  on  the  breeding  of  these  flies  are  principally 
found  in  three  papers  in  the  Hawaiian  Planters'  Record  by  Mr.  Fred- 
erick Muir,  as  indicated  below.  In  these  papers  Mr.  Muir  describea 
the  many  experiences  and  hardships  of  his  search  for  the  parasites, 
throughout  the  East  Indies;  and  the  final  successful  landing,  in  Hono- 
lulu, of  a  good  colony  of  adult  flies  and  puparia;  the  results  of  which 
have  proved  so  beneficial  to  the  sugar  industfy  here.    * 
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A  NOTE  ON  RHAGOLEnS   POMONELLA  IN  BLnEBBRRIES> 

By  William  C.  Woods 

In  the  Hpring  of  1913  the  attention  of  th<>  Maine  Afi^ricultural  Experi- 
ment Station  was  called  to  a  certain  maggot  infesting  the  blueberries 
in  Wa.shington  ('ounty;  and,  accordingly,  at  the  suggestion  of  Dr. 
Edith  M.  Patch,  the  writer  made  a  few  observations  on  this  insect 
during  the  summer.  Although  the  work  was  merely  of  a  preliminary 
character,  the  adult  w^as  reared,  and  it  seems  possible  that  a  brief 
statement  of  the  situation  may  l)e  of  interest.  When  bred,  the  maggot 
proved  to  Ik»  RhagoleliH  pomonella  Walsh.  This  appears  to  be  the 
first  record  from  the  bluel)erry,  although  at  least  twice  it  has  been 
n»|)<)rte<l  as  bred  from  the  hucklelMTry,  once  by  Doctor  Britton  in 
VM)V)  (Fifth  Report  State  Entomologist  of  Connecticut,  1905,  p.  2r>0». 
and  again  in  1910  by  Doctor  Smith  (Report  \ew  Jersey  State  Museum 
for   I  mm,  p.  S02). 

Washington  County,  which  includ<»s  a  considerable  territory  in 
southca.**tcrn  Maine,  is  the  principal  hoiin*  of  the  bluelM»rry  industry* 
in  the  statr.  Roughly  sjx'aking,  there  is  a  large  an'a  of  al>out  2r>0.(NXI 
acres  in  this  county  naturally  unforested.  known  as  the  "l>am*ns/' 
which  has  grown  up  almost  entirely  with  blueberries.  Thn»e  of  the 
s|M'cirs,  Vaccinium  piunsylvafncum,  V.  r<iwm/#7j.sc,  and  W  caci7//iFM, 
wert'  to  be  found  attacked  by  the  maggot  during  1913.  The  plains 
an*  privatily  owiifd,  but  during  the  InTry  .s^'astm.  for  a  moderate 
nnt.il.  piikrr^  an*  j^ranted  the  right  to  gather  the  lH»rries.  most  of 
whirli  rin-  -old  to  on«*  or  another  n{  the  eleven  canneries  located  in  the 

.Iiilv  M).  \\\u'X\  tlu'  lMTrir>  wi'H'  just  iN^ginning  to  ripen,  was  the 
fir-t  i|;i!i'  oil  whirli  tin-  plains  were  visited.  No  maggots  were  in 
I'vidiiMf.  but  >ix  adult  Try|Mtid>  wrn'  caught  hovering  around  the 
Im  rri<  <*      TIhh*  tlirs  n'-nnbliil  thr  apple  maggot  I'xactly,  except  that 

P:ifM T"  fp'tii  the  .M:iiiM-    \Knriilriir:tl  K\|NTiiiiciit  Station:  Kntomology  No.  73. 
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they  were  smaller.  Specimens  were  submitted  to  Mr.  C.  W.  Johnson 
of  Boston,  who  very  kindly  determined  them  as  undoubtedly  Rhagole- 
its  pomonella.  It  is  interesting  to  note  in  this  connection  that  the 
flies  reared  from  huckleberries  in  Connecticut  were  also  below  the 
normal  size  of  the  apple  forms. 

On  August  19,  when  the  plains  were  again  visited,  six  more  adults 
were  taken.  Larvse  were  by  this  time  common  on  the  plains.  When 
the  maggots  are  small,  an  infested  berry  cannot  be  distinguished  by 
sight  from  a  sound  one,  but  usually  when  they  have  attained  a  fair 
size  the  fruit  becomes  very  much  shrivelled  and  shrunken.  At  all 
times,  even  when  the  larvae  are  small,  an  infested  berry  can  easily 
be  distinguished  by  the  touch,  for  it  feels  soft  and  mushy,  and  this  is 
the  surest  external  indication  that  it  has  been  attacked.  In  an  in- 
fested berry,  the  pulp  becomes  red  and  stringy.  Maggots  were  found 
at  this  time  in  all  stages  from  very  small  ones  to  those  fully  grown. 
The  maggot  appears  to  become  full  fed  in  one  berry,  which  it  leaves 
by  an  irregularly  shaped  exit  hole  through  the  skin,  in  order  to  pupate 
in  the  ground. 

The  berries  are  picked  by  a  rake  somewhat  similar  to  that  used  for 
cranberries,  and  usually  are  given  a  preliminary  winnowing  in  the 
field  to  remove  the  leaves,  etc.  Many  of  the  infested  berries  are  also 
blown  out  in  this  process  as  they  are  much  lighter  than  the  others. 
While  the  maggots  were  common  to  abundant  on  the  plains,  it  should 
be  stated  that  the  blueberries  grew  so  profusely,  oftentimes  being  so 
plentiful  as  literally  to  color  the  ground  blue,  that  only  a  small  propor- 
tion of  the  fruit  was  infested.  The  testimony  of  the  pickers  varied 
greatly,  but  the  opinion  of  most  seemed  to  be  that  the  maggots  became 
more  and  more  numerous  as  the  season  advanced,  and  that  a  wet 
season  was  particularly  favorable  to  their  development. 

A  third  trip  on  September  5  showed  the  maggots  still  present  and 
common  in  all  stages. 

Berries  were  placed  under  breeding  cages  on  cheese  cloth  spread 
over  moist  dirt,  and  the  larvje  that  had  left  the  berries,  as  well  as  the 
pupae,  were  removed  from  these  cages  as  follows: 

Material  Collected  July  30 
29  pupip  on  August  22. 

Material  Collected  August  19 
Aug.  22  Aug.  23  Aug.  25  Aug.  27  Aug.  28  Aug.  30  Sept.  2  Sept.  4  Sept.  8 
Pup«  74  433  72238         10  50 

Larvsp  4  6  20  3  7  2.72 

Material  Collected  September  5 
Sept.  9        Sept.  13        Sept.  15        Sept.  22        Sept.  24        Sept.  26 
Pupo^  20  16  12  15  18  4 

Larvtp  9  14  26  5  14 
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On  February  12,  1914.  an  adult  male  emerged  in  the  lal>orator>' 
which  is  the  same  s|>ecies  as  thos<»  taken  on  the  barrens  last  summer, 
thus  establishing  be^'ond  a  doubt  the  fact  that  at  least  in  southeastern 
Maine  the  maggot  which  bn»eds  commonly  in  the  bluelx^rries  i* 
KhagoU'tis  pomonella. 


INJURY  TO  TRUCK  CROPS  BY  SPRING-TAILS « 

{Smynihurus  sp.) 

By  D.  K.  Flnk,  Entomolttgicnl  AnnitUanl  [Truck  Crop  and  Storcti  Product  Innecl 
Innstigfitiomt],  Jiurran  of  Eniomolttgy,  ('.  S.  Depl,  Affr. 

Recent  Injury 

For  the  past  year,  1913  14.  instances  of  injury  by  spring-tail^  to 
lettuce.  spina(*h,  and  stvdling  <*u<*umber  came  under  the  oliservation 
of  the  writer  in  the  vicinity  of  Norfolk,  Virginia.  During  the  spring 
of  1913  a  sc^iHlling  bed  of  Icttme  was  found  injured  by  a  species  %iX 
spring-tail  near  Mason  ('re<»k.  Va.  Later,  seedling  c*ucurabers  ju#t 
al)o\\»  ground  were  seven»!y  infested,  the  injury  l)eing  so  severe  that 
a  replanting  w:is  necessary.  During  the  fall  of  1913  spinu(*h  was  in- 
fest(Ml  with  spring-tails  but  no  injury  was  evident.  Very  late  in 
autumn,  a  large  number  of  the  spinach  plants  began  to  turn  yellow  from 
the  center  outward.  At  this  time  the  spring-tails  were  found  in  small 
numbers  at  the  \ni>v  of  the  plants  and  not  on  the  foliagi\  WhethiT 
the  sj)ring-tails  an*  com crncd  in  the  injury  to  spinach  which  is  in  this 
viriiiiiy  k!H)Vvn  as  ** blight"  is  as  y(»t  mere  conj(H-tun».  But  the  fat-l 
that  during  the  late  fall  and  winter  th<*  spring-tails  confine  their  at* 
tacks  on  the  spina<h  to  the  iM*tiolcs  of  th<'  leaves  would  caiL-^c*  the 
latter  t«»  turn  yellow  and  later  giv(»  the  obs(»rver  the  impression  that 
it  is  due  to  "blight."  as  the  leaves  show  no  form  of  injury  by  insoi'ts. 

t>n  April  30  and  May  1.  1914.  s<'edling  <-ueumb<Ts  were  again  founti 
severely  infe>ited  by  spring-tails.  These  little  jM'.sts  have  increa.<etl 
enorinou*ily  sin«-e  the  pa.^t  year  and  th(»  <'otyle<lons  of  cucumbers  have 
in  ni.iiiv  in>taiue>  been  <  omj)letely  devoured  as  they  apfieared  above 
gromid.  <  )ii  May  2,  191  1.  a  field  of  potatiK's  in  Kcm|>sville.  Va.,  bear- 
in^  vine-  imly  tuo  inelie>  al:ove  groun<l  wiis  found  s<»verely  infest <h1 
wiih  -^priim-taiU.  TIkv  wen'  found  fc^'ding  on  both  the  uppc*r  and 
Inwrr  -iirlMrr'*  of  t he  leaves.  a<  w«*ll  as  on  the  margins  where  the  ('olt>- 
ratin  I'oTMto  l.rt-tle  L*  /ttt nottnwa  In-litnaia  Say.)  had  been  fecnling.  As 
many  a-  10  to  00  ^priiig-tail>  were  counted  on  a  h'af.  and  several  hun- 
<ir>'l  tn  :i  plant.     Although  the  ^])ring-tails  are  easily  disturbed,  the 

T'lMi-liifl  l»\  |HTiiii'<«i<>ii  «•!"  till-  S«'iT»'t:irv  of  XKnnilttin'. 
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mere  approach  to  a  plant  is  suflScient  cause  for  them  to  disappear, 
yet  at  times  one  may  approach  sufficiently  close  to  observe  them  feed- 
ing, and  by  vibrating  a  leaf  with  the  rhythm  of  the  wind  one  may  even 
tear  it  off  finally  and  examine  it  by  the  aid  of  a  lens.  The  injury  done 
by  the  spring-tails  is  in  the  form  of  irregular  holes  sometimes  eaten 
completely  through,  though  more  often  a  thin  transparent  layer  of 
epidermis  separates  the  upper  from  the  lower*  surfaces.  They  also 
enlarge  the  holes  made  by  flea-beetles  that  happen  to  be  feeding  on 
the  leaves. 

The  species  has  been  determined  as  a  Smynthurus  but  cannot  be 
positively  identified.  It  is  positively  not  the  same  as  Sm.  hortensis. 
It  is  a  thysanuran  of  the  suborder  CoUembola. 

Food  Plants 

At  the  present  writing  this  species  of  spring-tail  has  been  observed 
and  reported  as  feeding  on  the  following  food  plants:  Lettuce,  spinach, 
turnip,  kale,  potato,  tomato,  cauliflower,  cucumber  and  peas. 

It  has  also  been  observed  on  beans  and  strawberries,  but  whether 
it  feeds  on  these  plants  has  not  been  determined. 

Feeding  on  Potato  Beetle  Eggs 
While  making  observations  on  the  extent  of  their  injury  to  the 
foliage  of  potato,  hordes  of  spring-tails  were  found  congregated  around 
the  egg  masses  of  the  Colorado  potato  beetle,  feeding  on  them  with 
as  apparent  relish  as  on  the  foliage. 

Control  Measures 
During  the  spring  of  1913  arsenite  of  zinc  applied  at  the  rate  of  2 
pounds  to  50  gallons  of  water  to  seedling  cucumbers  proved  successful 
in  its  control.  It  was  also  noticed  that  while  using  arsenite  of  zinc  as 
a  spray  for  this  species  that  the  arsenical  acted  as  a  repellent,  driving 
the  spring-tails  from  cucumber  to  peas  which  were  grown  between  the 
rows,  a  coilimon  practice  in  tide-water  Virginia.  Arsenate  of  lead 
used  in  the  proportion  of  3  to  4  pounds  in  50  gallons  should  also  prove 
eff'ective. 


CONTRIBUTIONS  TO  THE  LIFE  fflSTORY  OF  THE  LESSER 
PEACH  BORER  IN  OHIO 

By  J.  L.  King 

During  the  summer  of  1913  observations  were  made  on  the  life 
history  and  habits  of  the  lesser  peach  borer,  Synanihedon  pidipes  G. 
&  R.,  in  the  lake  district  of  northern  Ohio.  The  most  important  fact 
established  by  these  observations  is  that  this  species  has  one  full  brood 
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and  a  partial  second  brood  in  the  Lake  Erie  District.  In  the  vicinity 
of  Washinji^on,  D.  C.,  and  the  more  southern  states  evidence  of  a 
second  broo<i  has  been  previously  noted*  by  other  obw^rvers. 

In  Ohio  the  first  moths  from  the  hibernating  lar\'a»  appeared  May 
15,  1913,  and  from  then  on  the  moths  gradually  increases!  in  numl)er8, 
reaching  a  niaximum  in  mid-June.  Their  numbers  then  declined 
appreciably  until  early  August,  though  at  no  time  did  they  entirely 
disappear.  This  dearth  seems  to  be  followed  by  another  |N>riod  of 
increase  during  August  at  the  same  time  that  Sanninoidea  has  na<'hed 
its  maximum  brooil  p(>riod  in  that  district. 

There  is  little  doubt  that  the  first  pericMl  of  maximum  occurrenc*e 
in  June  marks  the  height  of  the  first  or  spring  generation.  This  wa» 
determined  by  enclosing  the  trunks  of  twenty  trees  in  wire-cloth  cages 
and  by  making  daily  counts  of  the  emerging  moths  from  May  1  to 
August  20. 

Eggs  obtained  from  the  spring  generation  of  moths  hatched  in 
seven  to  eight  days  and  lar\*a?  were  successfully  reare<l  through  to  the 
adult  stage.  The  larvff  of  the  second  or  summer  generation  grow 
rapidly.  Th(»  minimum  period  of  growth  was,  in  the  case  of  a  male, 
fmm  July  26  to  September  7,  a  period  of  44  days.  In  another  case  of 
a  male,  from  June  20  to  August  12,  or  54  days.  A  female  of  the  same 
brocNl  completwl  her  cycle  in  55  days.  Othc'r  iH'riods  of  development 
were  71  days  for  two  females  and  one  male.  The  longest  iM»rio<l  noted 
was  from  June  20  to  Scjitcmber  7.  or  80  days.  The  growth  ix»ricMi 
varies  much  in  the  individuals  of  the  same  brood,  much  de|H*n<ling 
uiMjii  thr  environment.  Thus,  larva*  twelve  days  old  mcasuretl  from 
2.57  mm.  to  5  mm.  in  length.  The  same  bro<Ni,  thirty  days  old.  had 
length  variations  of  (>,  10,  14  and  17  mm.  n^sjMH'tively.  When  41  clays 
old.  tlinM»  of  thes4*  Ijirvje  measure<i  20  mm.  in  length.  i)eing  fully  grown. 

The  larval  <l«»v<*lopnM»nt  is  com|)lete  in  six  instars.  Thi»  following  is 
the  history  of  a  single  larvie  through  its  (»ntire  i)eri<Ml  of  growth. 

IiiMar  1  IIjitrh«*<l  July  2t»  -Fir*t  <'nl\>w  July  'J<J.  I^'iiKth.  whrn  full  gnmn.  2.7.'> 
nun. 

Ifi!*f:ir  'J  .luly  'J1»     SmmuhI  <>r<U>is  AuKU>t  2.     I>ciiKth  4  mm. 

Iii?.t;ir  .{  \uKU-f  J     Thinl  fnlvNii*  AuKUM  .'i.     I^'iiKtlt  ♦*»•'>  ">»» 

lriot:ir  t  \iiKii^r  .*>     1  iMirth  (M•<ly^i^  AuguM  *.)  at  l(MN)  a.  m      l^'fiKth  N..*)  mm. 

Iii«.t:tr.'»  .\uKU>-t '.»     Tiftli  iT(ly«*if«  AuRUf*t  !.'{.      I^MiKtli  l*i  ">ni. 

Iii^t.trtt  XiikTti^t    \.\    -Sixth  .'iihI  final  larx'al  «'<'(|y^i>  Au)cu>t  2t».     Aufoiftt    2ti  to 

S'|itiiiiU  r  7  III  i-n«tM»M  HiHJ  |iii|>:t.  S'pifiiilHT  7.  «'m«Tjt«'<l  a>  adult  lutilv.     Lifr  cyrlr 

i't>iii|i|t  ti  li  III    1 1   i|:i\« 

Kroiii  tin*  fori'Koifi^  data  it  <^lHni|ii  Im*  iiottMJ  that  all  s4*cond  lirood 
larva-  iimrj^rd  a*»  adiilt>  dtirifig  .\ii^:ii*^t  ami  tli«-  first  \i«i'k  in  SeptenilMT, 

r.'irt  IN.  Hull  «V^.  Hur  Knt    IS   l>    \. 
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which  time  practically  corresponds  to  the  second  period  of  maximum 
occurrence  during  August.  Thus  it  seems  very  probable  that  the 
apparent  increase  in  August  marks  the  height  of  the  second  or  summer 
generation.  The  habits  of  this  species  make  it  quite  difficult  to 
determine  the  numbers  and  duration  of  the  brood.  It  seems  not 
impossible  that  if  the  life  cycle  can  be  completed  in  forty-four  days 
that  there  might  even  be  a  small  third  generation,  though  no  further 
facts  supporting  such  a  possibility  have  been  noted. 


AN  UNRECORDED  PARASITE  OF  TOXOPTERA  GRAMINXTM 

By  F.  M.  Webster,  Bureau  of  Entomology 

In  the  proceedings  of  the-  United  States  National  Museum  for  1888, 
page  641,  the  late  Dr.  Wm.  H.  Ashmead  described  Wesmcelia  rileyi 
**from  six  specimens  in  the  Riley  collection."  No  other  information 
was  given  in  connection  with  this  description  to  indicate  the  locality 
from  which  the  specimens  came  or  the  circumstances  under  which 
they  were  obtained.  Doctor  Ashmead,  however,  points  out  that 
"this  remarkable  insect  agrees  with  the  definition  of  this  genus  but 
seems  out  of  place  in  the  group  and  more  closely  allied  with  the  group 
Aphidiincey  where  it  may  ultimately  be  placed." 

In  the  proceedings  of  the  Entomological  Society  of  Washington, 
Vol.  Ill,  March,  1894,  page  58,  Doctor  Ashmead  erects  a  new  genus, 
Eupachylomma,  for  this  and  another  species  which  he  himself  dis- 
covered on  Arlington  Heights,  on  the  Potomac  River,  in  1889.  In 
this  paper  relative  to  E.  rileyi^  Doctor  Ashmead  states  that  **it  was 
originally  described  from  specimens  in  the  collection  of  the  national 
Museum,  labeled  No.  124,  July  28,  Collector,  C.  V.  Riley,  but  no 
record  of  its  habits  or  rearing  could  be  found. "  In  order  to  anticipate 
any  further  misconceptions,  it  may  be  stated  that  all  of  the  specimens 
of  this  species,  used  in  connection  with  the  original  description  or  in 
connection  with  this  supplementary  treatment  of  the  species,  were 
reared  by  myself  at  Oxford,  Ind.,  July  25-28,  1884.  These  specimens 
appeared  in  a  breeding  cage  to  which  growing  wheat,  from  the  fields, 
had  been  transplanted  on  the  12th  of  June  previous.  Shortly  after 
this  wheat  had  been  transplanted  the  writer  discovered  Toxoptera 
graminum  in  the  cage,  as  stated  in  bulletin  No.  110,  United  States 
Department  of  Agriculture,  Bureau  of  Entomology,  page  1-5.  On  the 
25th  of  June,  a  single  individual  of  Eupachylomma  rileyi  appeared, 
followed  by  others.  They  were,  with  a  single  exception,  submitted 
for  determination  August  19,  1884,  as  possible  parasites  of  Isosoma 
grande,  which  was  being  reared  in  the  same  cage,  the  Toxoptera  having 
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Wen  accidentally  introduced.  In  replying.  Doctor  Howard,  then  an 
assistant,  now  Chief  of  this  Bureau,  states  that  "Your  number  124  is 
an  Aphidius  and  was  undoubtedly  bre<l  from  Toxnptera  and  not  from 
Inosomn/'  That  the  species  is  parasitic*  upon  Toxoptera  is  further 
indicate<t  by  the  fact  that  no  other  aphids  were  to  Ix"  found  in  this 
cage,  either  at  that  time  or  later,  and  this  parasite  did  not  appear  in 
other  caj5<»s  where  Toxoptera  was  not  present.  Number  124  to  which 
Doctor  Ashnu»ad  ref(»rs  in  his  paper  in  the  Proceedings  of  the  Kntomo* 
logical  Society  of  Washington,  is  my  old  original  numln^r.  While  one 
8|M'cimen  was  sent  to  Doctor  Ashm(*ad  in  corres|K)nding  with  him  on 
June  1,  181W,  from  W(M)ster,  Ohio,  this  was  from  the  same  rearing  as 
the  original  s|H'cimens  sent  to  the  Department,  August  15,  1884. 

On  aiTount  of  the  obscurity  that  has  surrounded  this  species  it  was 
unfortunately  overlooked  and  not  included  in  Bulletin  No.  110,  by 
mywlf  an<l  Mr.  W.  J.  Phillips,  on  the  Spring  (Srain-Aphis  or  Green 
Bug,  Toxoptera  graminutti.  It  is  also  interesting  to  ol)serve  that  the 
specie's  has  not  again  ap|K»ared  in  any  of  our  rearings  of  Toxoptera. 


A  NEW  LEUCOPIS  WITH  YELLOW  ANTENNJE 

My  J.  M.  .\|J)RI<*II   Im  Fayettr,  Ind, 

SjMM'itic  characters  in  the  genus  Ii(*ucopis  are  so  obscure  and  uncer- 
tain that  owv  is  almost  iii<'line<l  to  doubt  wln^ther  the  half-<iozen 
nominal  sjx'cii^s  from  North  America  are  not  really  all  forms  of  the 
same  one.  I  am  <|uite  unai>le  to  distrilMite  my  forty-odd  specimens 
into  s|H'cies,  I'itluT  l>y  th<'  tal)lt»  given  by  Thompson  ((*anad.  Knt., 
XLII,  LMS.  IIMO).  or  that  of  .Melander  (Jour.  N.Y.  Knt.  Soc,  XXI.  XVl. 
\\)\\\).  Some  material  lately  sent  me  from  the  Bureau  of  Kntomoh>gy 
for  iilentificatioii  provi's  to  Im-  very  <listinct  in  having  yellow  antenna'. 
thoM*  t»f  the  described  >|M'cies  i)eiug  bhick  in  ground  color.  As  the 
group  i>  eroiioiiiieally  important,  the  larvic  lM*ing  predace<ms  u|>on 
aphid>  ami  I'lM-rid'^,  it  seems  de>ira!)h'  to  publish  a  descrijitiou  of  the 
new  form. 

Ltmnin^  f\tirii,iiin>  ii.  >»;».  Ihrul,  thonix,  ami  al>«l<>iiieii  «*xrept  Imsal  tw^nt'iit 
^•lIn•n•«Ml^  |m)1Iiiio>i>.  aliint.-t  pluiiiUiHiH.  with  >ilky  lustn*;  antoniur  except  IiakiI 
jiiirit.  tilii.i  :tii(i  t:irxi  ('\i-«'|ir  tip.«,  y(-IIi»\% :  th<»r:t\  aiul  a)H|i>men  without  l>n>wii  :itri|M*4 
or  •!••<«.  I'.ilpi  M:i<-k 

'lliii'i  :iTit«iiti:tl  jnitit  l:irk!i*.  itrlui'iilar.  th*-  tliH-kriii-il  liasal  jiunt  uf  th«*  arii«ta  aLmi 
yt-lli'w  .  riP -•■tiiititiii  :tlrtMt^t  iiiiir'uriitlv  lH««i>t  with  rath<-r  n>ai>«'.  en>(*t  lilnck  hain*.  a 
vrr>  ri:i"i"\\  in-'h.tri  hiif.  !in\vrv«T.  han-  aii'l  !i*iiri-  ap(M'arifiK  IKiler;  HCUtellum  ami 
liiii'l  •■•lifi-  i>t  iiti-oMtiutuiii  «Ii>>titiii('  ot  th*-^-  )l:ii^^.  I'lot  al»loiiiiiiaI  argnient  bruwii 
•  All  [it  hiri'l  ••lui-,  the  liiiliu TiHio  h:iir^  <if  thi-  aluloiiii'ii  'itraix-r  iiii«l  more  scattenNi 
tli.iti  t|i<i-  ••!  \\\*'  th<ti:i\  :iiiv  iiii>«rly  finiii  KiMNi>i/ftl  lihirk  (lc»t*i.  whirh  are  not 
hhari'K   <J<-tiri«il      'rriM-haritcr-  yt'IIow.  ft-innra  lintwn  ti»  hlarkish  along  the  middle. 

I.i  iik:th  J  *  mill 
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Eight  specimens,  Brownsville,  Texas;  reared  by  R.  A.  Viekery  from 
a  colony  of  Pemphigus  (probably  P.  fraxinifoUi)  taken  from  leaves  of 
ash.  May  10,  1910.  Four  specimens,  including  the  type,  are  depos- 
ited in  the  United  States  National  Museum. 

The  chffitotaxy  of  the  species  is  identical  with  that  of  others  which  I 
have  examined,  no  specific  differences  appearing  in  any  that  I  have 
noticed;  it  is  as  follows: 

Head:  post-vertical,  ocellar,  frontal  and  vibrissae  wanting;  vertical 
two  small  pairs;  one  proclinate  on  middle  of  bucca. 

Thorax:  two  pairs  dorsocentral,  far  back,  the  anterior  small;  humeral 
1;  notopleural  2;  presutural  1;  stemopleural  1;  intraalar  1  (behind); 
supraalar  2;  scutellar  two  pairs.  Thus  the  thorax  has  just  12  bristles 
on  each  side  of  the  median  line,  the  head  three. 


Scientific  Notes 

The  Cotton- worm  Moth  in  Colorado.  On  the  night  of  September  21,  1914, 
large  numbers  of  moths  appeared  around  the  eleetric  lights  in  Boulder,  Colorado. 
Next  morning,  the  night  having  been  quite  cool,  hundreds  of  these  insects  were 
found  resting  on  the  ground  in  the  vicinity  of  the  lamps.  Probably  90  per  cent  were 
lit  Hot  his  obsoleta  Fab.,  and  these  consisted  principally  of  var.  umbrosa^  with  a 
sprinkling  of  var.  ochracea.  The  other  10  per  cent  consisted  mainly  of  Alabama 
aryillaceo  lU  n.,  which  I  had  never  Heen  in  Boulder  before.  There  was  a  single  fine 
specimen  of  Er  inn  if  in  ello  L.    The  remaining  moths  appeared  to  be  of  local  origin. 

Although  the  specimens  were  remarkably  fresh  and  perfect,  they  must  have  come 
ut  least  500  miles.  H.  obsolvta  is  a  Colorado  species,  but  the  great  numbers  pres- 
cFit,  associated  with  the  undoubtedly  southern  forms,  can  only  indicate  a  migratory 
fliglit.— T.  D.  A.  CocKERELL,  BouldcF,  Colorado. 


Nrws  l^'ttor  Xo.  4,  of  the  Bun'au  of  Entoniolog>',  is  a  roster  of  all  officers  and  men 
eiigajjo<l  in  tht*  work  of  the  Bun*au.     The  nunilnT  totals  207,  divideil  as  follows: 

Administration 8 

Deciduous  fruit  ia-sect  investigations 31 

Cereal  and  forage  crop  insect  investigations 33 

Southern  field  crop  investigations 19 

Fon'st  insect  investigations 16 

Truck  crop  and  stonni  insect  investigations 14 

Apicultural  investigations 5 

Tropical  and  sul>-tn)pical  insect  investigations 9 

Miscellan<»ou8 

Identification  and  classification 8 

Health  of  man 12 

Health  of  animals 3 

Spread  of  moths 41 

Field  work 9 

207 

4 
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AXMAL  MKETlNCi  OF  THE  AMERICAN  ASSOCIATION  OF  ECONOMIC 

ENTOMOLOC;iSTS 

llic  annuiil  moetinfc  of  thiH  Association  and  the  Hcctions  on  Apiary  Inspection  and 
Hortirultural  Inspe<-ti<m  will  Ik*  held  at  Philadelphia,  Pa.,  beginninfc  Monday, 
Decenil>or  2S,  and  cxtoiulinK  through  Wednesday,  l>eceinber  .'W.  1914. 

An  arrangement  luw  bt»en  made  whereby  the  annual  meeting  of  the  Entomolifdcal 
Society  of  America  will  l>e  held  on  Thursday,  Decemlier  31,  and  on  Friday,  Januar>* 
1,  1915. 

Memliers  desiring  to  present  papers  should  fc»rward  titles  promptly  on  n»ceipt 
of  the  regular  notice  conceding  the  meeting,  which  will  be  mailed  by  the  secretary. 

The  general  arrangement  of  the  program  follows: 

Monday.  IM'ember  28,  at  1 .30  ]).  m.,  opening  session  of  themcctingof  the  American 
Asso<Maiion  of  Economic  Entomologists.  The  regular  business  will  be  transacted 
and  the  addn^ss  of  the  president  will  l)c  presented  at  this  sessbn.  At  8  p.  m..  the 
meeting  of  the  se<*tion  on  Apiary  Inspection  will  be  held. 

Tui»s<Uy.  l)e<-enil)er  29,  at  10  a.  m.  and  1  p.  m.,  the  regular  sessions  of  the  Asso- 
ciation will  l)e  continued.  Tuesday  evening,  at  8  p.  m.,  the  first  session  of  the  sec- 
tion on  Hortirultural  Inspection  will  meet,  and  this  will  be  followed  by  another  meet- 
ing of  this  se<*tion  at  10  a.  m.  on  the  following  day. 

Wednesday,  at  1.30  p.  m.,  the  closing  session  of  the  ^Vasociation  will  be  held. 
WtnliK^lay  evening  is  left  open  temporarily,  but  in  case  the  program  is  too  long  to 
dis]>o6e  of  at  tlie  sessions  already  arrange<l,  papers  w*ill  Im  presented  at  an  evening  ses- 
sion. 

Thurwlay,  I)e<*eml)er  31,  at  10  a.  m.,  the  meeting  of  the  Entomological  Society  of 
Amrrira  w  ill  l>c  o|M'ne<l,  and  another  meeting  of  this  society  will  l>e  held  at  1  .'V)  p.  ni. 
At  s  p.  n».  the  puMir  address  of  the  president  of  the  Entomological  Society  of  America 
will  1m'  givrn.  and  a  MuoktT  will  he  arnuiged  by  the  ent4>mological  organizations  of 
Phil:i<lrlplii:i  fnr  all  visiting  entomologists. 

Friday,  .laiiu.iry  1,  VM^k  the  Entomologiral  S<M*ioty  of  America  will  hold  its  ehk*»mK 

S<'J*'*i«>Fl.*. 

A.  F.  Hrm iK.sj*, 

SrcTttnry. 
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OFFICIAL  ORGAN  AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLOOISTf 

OCTOBER,  1914 


The  editors  will  thankfully  receive  news  items  and  other  matter  likely  to  be  of  interest  to  sub- 
scribers. Papers  will  be  published,  so  far  as  possible,  in  the  order  of  reception.  All  extended  contri- 
butions, at  least,  should  be  in  the  hands  of  the  editor  the  Brst  of  the  month  preceding  publication. 
Contributors  arc  requested  to  supply  electrotypes  for  the  larger  illustrations  so  far  as  possible.  The 
receipt  of  all  papers  will  be  acknowledged. — Eds. 

Separates  or  reprints  will  be  supplied  authors  at  the  following  rat^: 

Number  of  pages                     4                    8                    12             16  32 

Price  per  hundred              SI. 50            $3.50            $4.25        $4.75  $9.00 

Addiuonal  hundreds              .25                 .50                 .75             .75  1.50 

Covers  suitably  printed  on  first  page  only,  100  copies,  $2.00,  additional  hundreds  $.50.     Platea 

inserted.  $.50  per  hundred.     Folio  reprints,  the  uncut  folded  pages  (50  only)  $.50.  Carriage  charges 

extra  in  all  cases.     Shipment  by  parcel  post,  express  or  freight  as  directed. 


We  hope  in  the  next  issue  to  practically  clear  up  a  number  of  papers 
which  have  been  held  for  some  months,  owing  16  the  necessity  of  giving 
precedence  to  the  proceedings  of  the  annual  meetings.  The  Editor 
would  add  in  further  explanation  that  there  has  been  an  unusual 
amount  of  matter  submitted  for  publication  and,  owing  to  our  limited 
financial  resources,  only  about  so  much  could  appear  in  each  number. 

Wc  give  on  another  page  a  brief  note  respecting  one  foreign  serial. 
It  i.s  suspected  that,  oA^ing  to  the  war,  some  editors  have  been  too  busy 
to  oven  send  out  an  explanatory  note.  The  gigantic  struggle,  with  its 
accompanying  waste  of  life,  energy  and  resources,  means  a  general  and 
.serious  retrenchment  in  scientific  work,  especially  among  the  nations 
most  seriously  involved.  It  is  to  be  most  earnestly  hoped  that  the 
larger  museums  with  their  priceless  treasures — their  types  and  unpub- 
lished data — will  escape  the  destruction  that  seems  to  have  been  the 
lot  of  some  historical  treasures.  Even  though  this  be  the  case,  the 
imperative  demand  for  men — a  demand  which  will  probably  not  be 
fully  met  in  a  genera tion---m cans  the  depletion  of  scientific  staffs  and 
the  dropping  by  many  of  investigations  which  promise  much  for  human 
welfare.  We  can  all  imagine  the  nearly  finished  manuscript  laid  aside, 
perhaps  forever,  and  other  papers  held  for  years  because  of  the  sudden 
contraction  in  publication  facilities— evident  in  the  reduced  size  of 
numbers  and  possibly  by  the  suspension  of  serials.  We  extend  to  our 
associates  in  the  afflicted  countries  a  heartfelt  sympathy  and  we  would 
voice  the  hope  that  there  may  be  an  early  cessation  of  the  deadly, 
struggle  and  a  speedy  resumption  of  normal  acti\ities. 
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Reviews 

Manual  of  Fruit  Insects,  hy  M.  V.  Slingerland  and  C.  R.  Crosby, 
xvi-r)03  pages.  306  text  figures.  New  York.  The  MacMillan 
Company,  1914.     ?2.0()  net. 

Entom<>l(»Kist8  ^onprally  aro  to  bo  oongrat ulat<Ml  that  the  unpublished  notes  and 
ro8ulti4  of  th<*  studios  of  the  late  I*rofeH**c)r  SUn^rlan<l  have  here  \n*en  put  into  per- 
manent and  UHable  fonn  by  Mr.  Cro«by. 

The  voliune  ofN-ns  with  a  chaptiT  of  eight  pages  on  general  eonsidorations  in 
which  an*  nientiomMi  the  Vfint  amount  of  damage  cauHcni  annually  in  the  United 
Stat<»s  by  fruit  ins<»<'ts;  their  development;  how  they  fee<l  and  how  they  may  be  con- 
trolle<I.  Then  follow  eoneiHe  aeeountH  of  the  prinei|)al  fruit  inHecta,  aceordinff  to 
hofltH,  which  in  turn  are  liHted  in  tht*  onler  of  their  importance,  lllustrationii  sImvw 
the  life  stajris  of  all  thi»  chif^f  HjM^eieH.  The  M|)ace  (ievottnl  to  each  kind  of  fruit  ia  as 
follows:  Apple  ins<'<'ts.  204  jmgiv;  jwar  an<I  quinei*  inseets,  29  pageH;  plum  inserts, 
24  iNigej*:  ]H*t\rh  [usiH'XH,  .'is  pages;  cherry  insects.  11  pagen;  ra8pberr>'.  blackberry  and 
<lewlx»rry  iiisin-ts.  2.")  pages;  currant  and  gooselx^rry  ins<*ct8,  22  pagen;  strawbtrry 
inm^cts.  'M\  pages;  gra|M>  insects,  (k'i  pages;  cranberry  insects.  14  pages.  The  book 
ends  with  a  (*hapter  of  IS  p:ig(>s  on  inse<*t icid4*s.  followe<l  l)y  an  imlex  of  11  pafces. 

1*hf  chapter  on  each  f<M>d  j>lant  gives  a  brief  account  of  the  ap|)earanre,  life  history, 
injurii's.  an<i  remnlial  treatment  of  each  s|MH»ies.  foUowiMj  by  a  few  referencea  to  the 
most  im|)ortant  e(*onomic  or  ihvcriptive  literntunv 

At  thi'  end  of  eadi  main  division  is  a  list  of  other  insf*ets  also  altarking  that  kind 
of  fruit.  t'lU'U  with  a  refen-nc*'.  to  an  account  elsi'when'  in  tin'  b(M>k. 

F<ir  thr  most  part  the  treatment  is  clear  ami  concise,  yet  comprehensive,  thin 
in**Iudiim  a  vaM  amimnt  n(  information  Ix'twiN'n  tin*  <hiv»ts  of  a  nuslerate  siw<l  bcMjk. 
M<»>t  of  the  illustr.ifioris  an*  from  th(*  well-known  and  excellent  phot€>graphM  <if  Pro- 
/f»ssor  Shmirrland.  th»>iig!i  some  have  Imh'U  furnisln'*!  by  <>therH.  Some  are  from  |ien 
drauiiiKA  by  Mis>  Anna  C  Stryki*.  As  a  whol<'  th<*  figures  an»  ex<*ellent  ami  tlie 
voluinr  i>  wi'll-priut'-d  on  k(kx1  pa|MT. 

The  work  will  Ih-  iridi>{K'ns:iblc  to  .-ill  working  (*ntomologists  and  exc«»dingly  iiiM*ful 
to  all  fariniTs.  gardciiiT'*  an*!  fruit  growers.  It  i.*<  one  of  th«'  siTies  of  Uural  Manuala, 
nlitiNl  by  L.  H.  Hailfv.  aii-l  •»hoiiliI  find  a  plarr  on  the  >he|ves  <if  every  afpicultiira] 
and  horticultural  librarv 

W.  E.  H. 
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Current  Notes 

Conducted  by  the  AMOciate  Editor 

Dr.  H.  E.  Swing  has  been  elected  assistant  professor  in  entomology  at  the  Iowa 
State  College,  Ames,  Iowa. 

The  School  of  Agriculture,  Purdue  University,  Indiana,  now  has  275  students 
taking  work  in  entomology. 

Mr.  E.  C.  Cotton,  assistant  entomologist  of  the  Tennessee  Agricultural  Experiment 
Station,  has  resigned  to  conduct  a  commercial  orchard  in  Ohio. 

Mr.  A.  L.  Lovett  has  recently  been  promoted  to  the  position  of  assistant  professor 
in  entomology  at  the  Oregon  Agrictiltural  College,  Corvallis,  Oregon. 

Mr.  W.  J.  Schoene,  who  was  recently  appointed  state  and  station  entomologist 
at  Blarksburg,  Va.,  is  now  acting  director  of  the  Virginia  Station. 

Mr.  G.  F.  Mozette,  a  1914  graduate  of  the  Oregon  Agricultural  College,  has  been 
appointed  assistant  in  entomologj'  at  the  Oregon  Agricultural  Experiment  Station. 

A  fire,  August  7,  destroyed  the  entire  equipment  of  the  entomological  department 
of  the  Agricultural  Experiment  Station  (and  College)  at  Stillwater,  Oklahoma. 

Mr.  Tennyson  D.  Jarvis,  associate  professor  of  entomology  in  the  Ontario  Agri- 
cultural College  at  Guelph,  has  resigned  to  take  charge  of  a  fruit  farm  at  Grimsby. 

Mr.  Frank  E.  Moeser,  a  collector  and  observer  of  lepidoptera,  especiaUy  local 
Noctuidie,  died  at  his  home  in  Buffalo,  N.  Y.,  May  15,  at  forty-five  years  of  age. 

Dr.  Victor  E.  Shelf ord  has  recently  been  appointed  associate  professor  of  zo5log>' 
in  the  University  of  Illinois  on  part  time,  and  also  biologist  in  the  Illinois  State 
Laboratory. 

Professor  G.  M.  Bentley,  state  entomologist  of  Tennessee  and  assistant  entomolo- 
gist of  the  station,  has  been  appointed  entomologist  of  the  Station  with  Mr.  H.  R. 
Watts  as  assistant  entomologist. 

Dr.  Charles  C.  Adams,  of  the  University  of  Illinois,  has  been  appointed  assistant 
professor  of  Forest  Z<K)log>'  in  the  New  York  State  College  of  Forestry  at  Syracuse 
Univer8it}\  Syracuse,  X.  Y. 

Dr.  C.  (Jordon  Hewitt,  Dominion  Entomologist  of  Cana<la,  inspected  the  field 
and  parasite  work  on  the  gipsy  moth  and  the  brown-tail  moth  during  the  last  week 
in  June. 

Mr.  Loren  B.  Smith,  a  recent  graduate  of  Cornell  I'niversity,  has  been  appointed 
assistant  state  entomologist  of  Virginia,  and  will  be  located  at  the  Truck  Crop  Exper- 
iment Station  at  Norfolk. 

Dr.  W.  D.  Hunter,  Bureau  of  Entomology,  recently  returned  from  a  trip  of  inspec- 
tion of  the  work  in  progress  at  Dallas,  Texas,  Tucson,  Ariz.,  and  in  the  Bitter  Root 
Valley  of  Montana. 

Mr.  Thomas  H.  Jones,  after  an  absence  of  some  months  for  study  in  Washington, 
D.  C,  and  Massachusetts,  has  returned  to  his  former  headquarters,  The  Sugar 
Producers'  Experiment  Station,  Rio  Piedras,  P.  R. 
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Mr.  A.  B.  Durkett,  Bureau  of  Entomology,  has  rctumc«l  from  a  trip  to  New  York 
and  vicinity  where  he  has  been  engaged  in  a  preliminary-  investigation  of  the  to- 
called  "Argentine  wwvil.*' 

Mr.  E.  Firmstone  Heath,  uf  The  Hermitage,  Cartwright,  Manitoba,  Can.,  died 
May  14,  1914,  aged  seventy-four  years.  Mr.  Heath  was  a  coUector  of  insects, 
especially  lepidoptera,  and  a  frei]uent  contributor  to  the  Canadian  Entomoiaffist. 

Mr.  Ruftsel  FergUHon.  assistant  to  the  superintendent  of  moth  work  in  Maine, 
with  several  unsistants,  is  collecting  parasites  of  the  gipsy  moth  and  the  brown-tail 
moth  for  colonization  in  that  state. 

The  following  new  men  have  l)een  temporarily  engaged  by  the  Bureau  of  Knto- 
molog>'  for  work  on  the  malarial  survey  at  Mound,  Lfa.  ¥a\.  Foster.  J.  K.  Thibault, 
Jr.,  \V.  W.  Kimball  and  F.  H.  O'Xeil. 

Mr.  D.  E.  Fink,  Bureau  of  Ent(unolog>'.  has  been  engaged  for  some  time  on  a  new 
project— the  fumigation  of  insects  affecting  stored  jmKlucts  by  means  of  ammonia 
gas.     (\in.Hideruble  progress  has  been  ma<le. 

Mr.  Detniar  W.  Jones,  a  graduate  of  the  Massachusetts  Agricultural  CoUrfcrt 
has  iH^en  ap|M)inte<i  scientific  assistant,  Bureau  of  Entomolog>'«  And  assifcned  to 
parasite  investigations  at  the  (ii|)Hy  Moth  I..al>oratory,  Meln)se  llighUuids,  Mass. 

Mr.  K.  ().  I'^sig.  Secretary'  of  the  State  Horticultural  C\iminission  of  California 
and  Editor  of  the  Monthly  liulUtin,  has  resigne<l  to  accept  a  iMJsition  in  the  entomo- 
logi<'al  depart inent  at  the  Tniversity  of  California  at  Berkeley. 

Mr.  H.  K.  Laranion*  has  lx>cn  ap|N>int<>d  field  assistant,  Bureau  of  EntonKilofcy, 
to  work  with  Mr.  High  at  Knov.  Ind..  in  investigations  of  the  onion  thrtfis  and  otlM*r 

ins<'ct.s  alTcrtiiiic  i»iiion>  and  other  vegetable  an<l  truck  croi**. 

Mr  I^Toy  ('hiI«N.  who  for  the  pitM  year  ha.s  Imm'U  assistant  secretary  of  the  Cali- 
fornia State  (  \»iniMi>«>ion  of  Horticulture.  h:is  a"cepte<I  a  ]M>Hition  as  n^sean'h  as^ista^t 
in  ent«»nioh>j;y,  at  the  Oregon  Agricultural  Experiment  Station,  Corvallis,  Ore. 

Mr  V.  I  Safro,  formerly  :issistant  in  rlie  Bureau  of  Entoniolog\',  who  n»oently 
rcKigiu'fi  a^  assistant  at  the  Oregon  Agricultural  ( *oIlege  and  Stat i<m,  has  l)een  engagttl 
:is  entonio|i>gL-t  !•>  the  Kenttu-ky  Tobacco  Pnxluct  C(»mpany,  l/misville,  K\*. 

Mr.  H  B  Kirk,  of  tin'  Bunau  of  Ent«nnol(»gy,  has  n*cently  accepted  a  p  :SitioD 
at  the  L:il».ii;it  »r>  t»f  r.«iinon»ie  Z<»ology.  Harri.«itiUrg.  I*a.,  whc^n*  he  will  have  ehanee 
of  tin-  |>h«it<tKrap!iii-  wfirk  and  the  bret'diiiK  work  of  the  ins(M*tary. 

Duriiii:  Thi-  tir-t  u«-«k  in  June.  Mr.  A.  F.  Burge.**?  vi.-*it«'d  the  sc»cti<ins  <»f  New  Hnins- 
wiek  aii'l  Nmv.i  ."^iMtia  uhirh  an-  known  t<»  Ih*  infested  with  the  brown-tail  moth,  as 
the  uw' >>i   111'  I)r    ('    (H»plitn   Hewitt.   Dominion  Entomologist. 

Mr     \    V  SaU'W*^.  (  li.iirnian  nf  the  .\grirultural  ( 'onnnis.«<i<m  of  Ohio  and  Mr. 

N    K    ."^liaw.  Matt-  \ijr-.ry  ln?-|MTt«)r  «)f  Ohio.  ^|M*nt  .several  days  in  June  investi- 

gatiiiu  i:jp>>  tiiMih  ami   hrown-faii  moth  ronditions   in  the  inf<'stcMi  area  in   N«'W 

Eimlaii'l 

Ml  I  fatik  B  Mt  rU-tt.  of  the  ^Ilive^^ity  (»f  California,  hm*  iM't'n  ap|>oint€Hl  Ento* 
nw'loki'  il  KaiiLiei.  Hiiii'au  of  1  Mitnmi>l<>gy,  to  take  efTect  Xoveml>er  1,  an<i  asdiicned 
t..  <lir\   .i»   !hf  Pa.  jti.    Sli.iM-  lull  Statitui  at   Plaeerville,  California,  under  H.   K. 

Itillki      iti  •  liatut' 
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The  following  new  men  have  been  temporarily  engaged  for  tobacco  homworra 
demonstration  work  in  Tennessee  and  Kentucky,  by  the  Bureau  of  Entomology: 
O.  M.  Shelby,  E.  C.  Crockett,  A.  D.  Bosley,  J.  V.  Gilmore,  H.  B.  McKinney,  F.  G. 
Sorrels,  R.  K.  Catlett,  and  J.  E.  McMurtrey. 

Walter  A.  Pric^,  a  graduate  of  the  Ohio  State  University,  class  of  1913,  has  been 
appointed  assistant  in  entomology  at  Purdue  University,  LaFayette,  Ind.  Mr. 
Price  entered  upon  his  duties  September  1.  For  the  past  year  he  has  been  assistant 
to  Professor  Osborn  of  Ohio  State  University,  Columbus,  Ohio. 

.  Mr.  John  H.  Pollock,  of  the  Colorado  Agricultural  College  has  been  appointed 
Entomological  Ranger,  Bureau  of  Entomology,  to  take  eflFect  September  1,  and 
was  assigned  to  duty  at  the  Southern  Field  Station  at  Colorado  Springs,  Colorado, 
under  W.  D.  Edmonston,  in  charge. 

Mr.  F.  Paul  Keen,  of  the  University  of  California,  has  been  appointed  Entomologi- 
cal Ranger,  Biu*cau  of  Entomology,  to  take  effect  August  1,  and  assigned  to  duty  at 
the  Pacific  Slope  Sub-Station  at  .\shland,  Oregon,  under  John  M.  Miller,  in  charge 
of  the  station. 

Mr.  J.  C.  Evenden,  of  the  Oregon  State  Agricultural  College,  has  been  appointed 
Entomological  Ranger,  Bureau  of  Entomology,  to  take  effect  October  1,  and  was 
assigned  to  duty  at  the  Northern  Rocky  Mountain  Field  Station  at  Missoula,  Mon- 
tana, under  Josef  Brunner,  in  charge. 

Mr.  O.  D.  Ingall,  a  graduate  of  the  Yale  Forest  School,  who  for  several  years  was 
employed  by  the  United  States  Forest  Service,  has  been  appointed  assistant  in  Farm 
Management  in  the  Bureau  of  Entomology  and  is  conducting  sylvicultural  investi- 
gations in  connection  with  the  gipsy  moth  work. 

Dr.  Arnold  V.  Stubenrauch,  who  for  several  years  has  had  charge  of  pomological 
investigations  of  the  United  States  Department  of  Agriculture,  and  a  member  of  the 
Federal  Horticultural  Board,  has  accepted  a  position  in  the  University  of  California 
as  head  of  the  new  division  of  pomology. 

Mr.  John  E.  Graf,  Bureau  of  Entomology,  who  has  been  working  on  the  potato- 
tuber  moth,  wireworms  affecting  sugar  beet,  and  other  insects  affecting  sugar  beets 
and  potatoes,  with  other  members  of  the  force  of  the  Bureau,  has  removed  from  his 
old  headquarters  at  Whit  tier  to  Pasadena,  Cal. 

Mr.  Raphael  Zon,  Acting  C^hief  of  Forest  Investigations  in  the  United  States 
Forest  Service,  spent  several  days  in  the  gipsy  moth  infested  territory  examining  the 
forest  conditions  with  particular  reference  to  the  sylvicultural  investigations  which 
are  l)eing  carried  on  co()peratively  by  the  Bureau  of  Entomology  and  the  Forest 
Service. 

Mr.  Carl  Fuchs,  one  of  the  older  entomologists  of  the  Pacific  coast  and  a  well 
known  C'oleopterist,  died  June  11,  at  his  home  in  Alameda,  California,  in  his  seventy- 
fifth  year.  For  several  years  Mr.  Fuchs  was  assistant  curator  of  the  entomological 
department  of  the  California  Academy  of  Sciences  at  San  Francisco. 

Mr.  Lawson  Caesar  has  been  promoted  to  the  position  of  associate  professor;  and 
Mr.  A.  W.  Baker  to  that  of  lecturer;  and  Mr.  G.  J.  Spencer  to  that  of  demonstrator, 
in  entomology  at  the  Ontario  Agricultural  College.  AH  are  graduates  of  the  College, 
an<l  have  received  the  degree  of  B.  S.  A.  from  the  University  of  Toronto. 
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Mr.  I  J.  S.  Mcljiine,  OHsistant  to  I>r.  C.  Gonlon  Howitt.  Dominion  EntomoUifQHt  i»f 
Caniula,  is  stationed  at  tho  (lipsy  Moth  I^lx>rator>'  for  the  summer.  Mr.  Mcl«.ine 
and  thr(H>  assistants  an'  (*oll(M*tinK  |Mira8it<^  and  natural  eneniii*s  of  the  Kip'*y  mttih 
an<l  the  brown-tail  moth  for  shipment  to  Nova  .S<*otia  ami  New  Bninswiek  when*  an 
attempt  will  b<»  made  to  eolonize  th<»se  sjXM'icv.  . 

Dr.  Henry  H.  Severin,  who  has  l)<»en  t<»stinj?  the  jxiixoni'il  bait  spray  to  rontrol  the 
Mfsliterranean  fniit  Hy  and  melon  fly  in  the  Hawaiian  Islands,  ami  tin*  im|M>iieiI 
onion  fly  in  \Vis<'<insin.  has  aeeept^nl  a  t4'm|M>rary  |N>sition  with  the  Maim*  Aicri- 
cultural  Kx|MTiment  Station  to  t<»st  out  similar  control  measun»s*  agaiiLst  the  currant 
or  g(H)selK»rry  fruit  fly  and  the  apple  ma^Kot  or  railniad  worm. 

Thv  Revieir  of  Applieti  Entomology  announces  that  in  consiMiuence  of  the  state  of 
war  prevailing?* in  Kurope  the  July  number  of  both  seri<»s  has  not  been  <l>putchiM|  nnci 
will  not  bed  spat<'hc<l  to  the  United  States  until  the  British  Post  office  is  willing  t«» 
accept  them  as  free  fn>m  risk.  It  has  a  lar^e  amount  of  material  still  in  the  otfirr 
and  continues  to  n*ceive  matter  from  the  rnitt**!  States  ami  then»  is  no  ihtenti«>u  of 
suspending  publication. 

Ii<^jjiimin>K  with  the  fiscal  year  lOlo.  a  new  project  was  undertaken  by  tlie  Hun'au 
of  KntomolofO',  namely,  an  investigation  of  the  insects  injurious  to  deciduous  nun«ery 
Ht<M>k.  with  efl|M'cial  n>f<>rence  to  devt'loping  n*me<lif>s  and  upimmtus  suitable  f<ir 
ins4'ct  control  under  mirsery  growing  conditions.  Mr.  A.  J.  Ackerman.  of  the  Ma»a- 
chusctts  .Vgricultural  (\>llege,  has  lN*(*n  employed  an<l  assignee!  to  this  Wfirk,  with 
headtjuarters  for  the  pn's<»nt  at  West  Ch(»»ter,  I*a. 

Mr.  K.  K.  SiM-yer  of  Kngland,  n»ci'ntly  lectun»r  in  e<'ononiic  entoniolof[;\%  and 
n*sean*h  officer  in  tlu*  ili?M'as<*s  of  tn'f'S  to  the  D<'lega<*y  for  Fon'Stry  at  (hcford  I'nivrr- 
sity,  has  l)e<'n  in  the  I'nit***!  States  as  a  Carnegie  schoLir  for  the  puq^ow  of  Muiiyinit 
the  larger  problems  in  e<-onomic  entomology,  and  particularly  to  study  in  the  ti«-ld 
with  Dr.  A.  I).  Hnpkins  the  meth<sls  of  <>ontrolling  the  Scohtida*.  Mr.  S|M»yer  ha.-* 
U-eii  app4»inted  by  the  Ceylon  (Jov<Tnment  to  investigate  the  shot  hole  lion-r  of  t«'a 
in  Ceylon. 

.Mr.  Harrison  K.  Sinith  is  engaged  in  work  for  the  Branch  of  Cen-al  and  Fonig** 
Cri»)>  In.'^ect  Investigation.^^  for  the  Bureau  of  Kntomology  and  is  lo4'at<'d  for  the  sum- 
mer at  tin-  (iipsy  Molli  Laboratory.  .Melro^.  Highlaiitls.  Ma.»»s.  Mr.  Smith  is  nd- 
lecting  Cnlnsotnii  .•^ifntphiintti  aiul  ('om/z.^iluni  nmrinnaln.  iw<»  im|>orte«l  natural 
enerniis  of  tin*  gipsy  moth  that  have  lMM*i»ni<-  wi-ll  i^tabli.Hhed  in  \«»w  Kiigland,  mid 
shippinu  large  numlN-rs  of  thoe  siM'ei<>  to  New  M«*.\ico  when*  an  attempt  will  l*e 
m.idr  to  ciiliini/e  fhirii  as  i'rienu«>s  <»!'  the  raii«e  eaterpillar. 

Tilt  nflici-.  l:ibnr:itorirs  and  apiar\  of  th«'  invi'stigations  in  iM'e  eultun*  iif  the 
liuK  an  of  lintMiiiiilMuy  liavi-  n^erntly  Imifi  moveil  to  Dnnnmond,  Md..  where  eiin- 
viniffit  <jii;iit«r-  li:iv«'  Im«ii  obtained  m  a  re.-idene<'  of  ten  r«N»ms,  wtH  ada|Ho«l  to 
o(!i<  •  iiid  I  ilMii.iiiirv  iiM">.  The  lilt  rnntains  alniut  tUnt*  fourths  of  un  arn*.  Well 
stnr*<i  t'l  III  .i|ii.ii>  111  till  f-IIar  will  bf  eiintiniKNl  thr  work  on  wintering  Inh^. 
luriiHrl;.  <.iriii.i  on  at  tlii  /uliMiuiral  lalM»ratory  <»f  tin*  Iniversity  of  IVmuiylvania. 
1  or  th.  |.i.  ..  Ill  t|i«-  ba«  It  N.d  work  in  apieiilture  will  remain  at  the  inMH.'tar>*  «if  tlw* 
H'ii'.ii       I  !.'    II' w    I  ilM«i.itiii\    iiia>   Im'  Fiaelud  via  thi*  Wisi^msin  Avenue  trv>U<'v 

lllM 
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SOME  DATA  ON  THE  EFFECT  OF  TEMPERATURE  AND 
MOISTURE  ON  THE  RATE  OF  INSECT  METABOLISM 

By  Thomas  J.  Headlee,  Ph.  D.,  New  Brunswick ,  N,  J. 

Introduction 

As  more  pressing  duties  would  permit,  the  writer,  while  connected 
with  the  Agricultural  College  and  Experiment  Station  of  Kansas, 
devoted  his  time  to  the  study  of  the  relation  existing  between  the  tem- 
perature and  moisture  factors  of  the  environment  and  the  insect  life 
subjected  to  them.  The  work  covered  only  a  small  part  of  the  field 
that  had  been  laid  out  and  covered  that  in  a  very  incomplete  manner. 
Nevertheless  a  considerable  amount  of  data  partly  confirmatory  of 
previous  work  and  partly  bringing  new  facts  to  light  has  been  accumu- 
lated, and,  inasmuch  as  the  progress  then  made  may  otherwise  bjs  lost, 
the  writer  has  decided  to  put  the  matter  in  shape  for  publication. 

Temperature 

Recently  temperature,  as  directly  affecting  the  insect,  has  both  in 
this  country'  and  in  Europe  received  considerable  attention.  Bach- 
met  jew*  in  Europe  has  summarized  the  relationship  of  temperature  to 
insect  metabolism  in  the  form  of  a  general  cur\'e  which  was  brought  to 
the  attention  of  the  Association  of  Economic  Entomologists  at  the 
Boston  meeting  in  the  year  1910.  In  a  series  of  stimulating  papers, 
Sanderson^  in  this  country  has  pointed  out  that  the  rate  of  insect 

»  Bachmetjew,  P.,  Exporimentolle  Entomolofpshc  Studien,  Elrat^r  Band,  Leipzig 
1901  and  Zweitor  Band,  Sophia  1907. 

»San«lor8on,  E.  D.,  particularly  "The  Relation  of  Temperature  to  the  Growth  of 
Insects."     Jour,  of  Econ.  Ent.,  vol.  Ill,  pp.  113-139. 
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metabolism  is  not  only  variable  at  different  temperatures,  but  variable 
for  different  developmental  stages  at  the  same  temperature  and,  what 
is  still  more  striking,  variable  for  the  same  developmental  stages  umier 
the  same  temperature  at  different  times  in  the  year.  He  points  out 
that  consequently  the  curve,  illustrating  the  temperature  relationship 
of  each  developmental  stage  for  each  period  of  the  year  when  it  occurs, 
must  be  determined  before  the  measurement  of  the  temperature  effect 
can  be  made  exact. 

The  work  thus  far  has  served  to  emphasize  the  absolute  necessity 
for  the  systematic  accumulation  of  data  relative  to  the  temperature 
effect,  and  it  is  for  the  purpose  of  presenting  some  of  this  type 
of  matter  that,  the  temperature  portion  of  this  paper  has  been 
written. 

The  material  used  in  this  study  was  the  apterus  female  of  the  south- 
ern grain  louse  {Toxoptera  graminum  Rodani),  its  chief  parasitic  enemy 
(Lysiphlcbus  tritici  Ashm.)  and  the  chinch  bug  (Blissus  leucopieriM  Ray) 
with  and  without  chinch-bug  fungous  (Sporotrichurn  globuliferutn  Spe^.) 
infection. 

The  materials  for  the  study  of  the  southern  grain  louse  and  its  para* 
site  were  taken  at  the  beginning  of  each  experiment  from  outdoor 
conditions  when  the  season  of  the  year  permitted,  and  at  other  times 
from  gr<»enhouse  rearings.  The  chinch  bug  material  was  taken  directly 
from  the  field  at  the  beginning  of  each  experiment. 

Ill  all  cases,  exc(»pt  two,  the  tests  were  ma(h'  in  constant  temiH»rature 
and  mnistun*  incubators  of  the  type  ch'scrilKMl  to  the  Kntomologieal 
Society  tif  Aiin'rica  at  IJoston  in  1010.  The  two  exceptions  were 
l)ree(lings  iiia<le  in  the  greenhouse  for  the  purpose  of  finding  what  dif- 
ference, if  any,  could  be  attributi'd  to  br(^uling  under  the  incubator 
coiulitioiis.  The  orjranisms  under  experinn'nt  were  in  all  cases  su|>- 
plied  with  an  abun<tance  of  attractive  food,  consisting  of  young  wheat 
plants.  l!a<'li  test  with  tlu'  soiitluTn  grain  louse  involvecl  earrj'ing 
from  six  to  forty-one  indiviilual.^  throughout  their  life  cycles.  Kach 
test  with  it<  para>ite  involvi'd.  taking  the  average  of  the  res|M>n80  of 
fr«i!n  luo  ti»  tfii  pairs  and  their  projieny.  Ka<'h  test  with  the  rhineh 
l»iiL'  in\<»l\''«|  the  response  of  abtMit  twenty  individuals. 

Ill  -M'liiiriii/iiii:  thr  iiieaniiig  of  these  temperature  data  it  may  Im* 
.-:ii.i  tl,:i«  tlir  rr>|Min**e  of  ins<Mt  protoplasm,  as  exhibited  in  variations 
it\  !!:••  i;if«'  «»f  n,rtMl.<.li.-Fri.  aj»pear>  to  depend  upon:  (1)  where  in  the 
p:i:  f  i«  ij;:ii  ni-«  i  i'-  tnnpiraiiire  ramie  tin*  ternpiTature  changes  occur; 
'1*  Hn  '>|»''  '»'  n.i"r:i!M.li-»M  r|iara<'teristir  df  the  insect,  when  the 
riMM.h-«-  i-   •  il.«ii:     .;     il.r  |»ri--rnrr  it\  any  abnormal  factor  such    a« 
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Tablx  &IOWINQ  THB  EiVBCT  ow  TxHRSAitJU  CiAitOBs  OH  ivx  R&TB  or  Mraboubii  IK  Ckbtaik  ImscT  Sncns 


Vmrijww  PoimifViviH 

CoDtt.R«L 
Humidity 

Coastant  Tempoature 

Spuna  of  Inawia 

50*  F. 
32 

eo«F. 

15 

70»  F. 

W  F. 

'  «0»  F. 

No.  of  diyi  from  birth  to  in»- 
turity .' 

76% 

1  • 

6 

1    » 

Toxoptera 
graminum 

No.  of  dftjTB  fnMD  birth  to  dcttth 

75% 

1" 

30 

20 

12 

!     10 

Toxopt<ra 
graminum 

Dmily  rste  of  reproductioo 

75% 

,9 

2.6 

3.1 

1 

Toxoptera 
graminum 

No.  of  d«yi  to  first  eridenoe  of 
ptruitian     , 

75-100% 

1    18 

5 

4 

4 

Lyiipfakbiis 
tritici 

No.  of  dftjrs  to  max.  etMrgenee 

75-100% 

;  *3 

1 

10 

10 

Lynphlebua 
tritici 

No.ofdajttomftz.(kAUi 

100% 

27 

1 

« 

0 

iofectad 

No.  of  dftjrs  to  max.  death 

100% 

'    4« 

1 

11 

0 

BliaMS  leuooptcra 

In  this  connection,  the  relation  between  the  eflfect  of  constant  tem- 
perature and  of  average  means  should  be  pointed  out.  The  accom- 
panying table  shows  that  the  constant  temperature  is  much  the  more 


No.  of  Intfividua] 
loiecta 


16  T.  gfamiaom 


Moiiture 


Tempermhire 


At.  60«  F. 


Days  from  Birth    Days  from  Birth 


to  Maturity 


to  Death 


76 


DaibrRate 
Rapfodvetioo 

1.4 


Av.  75.3% 


Av.  80.5*  F. 


30 


1.5 


28 


Coiwt.  75% 


Cowt.  SO**  F. 


12 


3.1 


powerful,  considerably  shortening  the  growth  stage  and  length  of  life 
and  increasing  the  daily  rate  of  reproduction,  and  when  taken  with 
the  preceding  table  also  shows  that,  except  in  reproductive  activity, 
the  rate  of  increase  for  the  twenty  degrees  of  change  from  60®F.  to 
80°F.  is  practically  the  same  imder  the  average  mean  as  imder  the  con- 
stant conditions. 

MOISTITRE 

The  eflfect  of  moisture  on  the  rate  of  insect  metabolism  has  received 
much  less  attention  than  has  the  eflfect  of  temperature.     Davenport,* 


»  Davenport,  C.  B..  Experimental  Morpholog>',  vol.  II,  p.  360. 
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summarizing  the  effect  of  water  on  protoplasmic  growth,  says:  "Water 
plays  a  part  in  growth  second  in  importance  to  no  other  agent,  so  that 
in  its  absence  growth  cannot  occur.  As  the  quantity  is  increased, 
growth  is  increased  until  an  optimum  is  reached.  The  amount  im- 
bibed (loi\s  not,  however,  depend  directly  upon  the  amount  available, 
but  rather  upon  the  needs  and  habits  of  the  species."  In  summarizing 
the  effect  of  moisture  on  insect  life  we  find  Bachmetjew'  saying  in  19()7: 
(1)  that  there  is  an  optimum  moisture  for  insect  development;  (2)  that 
this  optimum  is  not  the  same  for  different  species;  (3)  that  the  moisture 
which  may  hasten  the  development  of  one  species  may  retard  the  de- 
velopment of  another. 

To  these  conclusions  the  writer  desires  to  add  another— that  the 
rate  of  metal)olism  in  certain  actively  feeding  insects  with  an  abundant 
supply  of  succulent  food  is  not  affected  by  large  differences  in  atmos- 
pheric moisture. 

The  material  used  in  this  study  consisted  of  southern  grain  lice  and 
of  chinch  bugs  infected  and  uninfected  with  the  chinch-bug  fungus. 
In  determining  the  effect  of  each  percentage  of  atmospheric  moisture 
on  the  southern  grain  louse,  ten  specimens  were  carried  from  birth  to 
maturity.  In  working  with  the  chinch  bugs,  a  group  of  from  twenty 
to  eighty  was  used  for  the  determining  of  each  point.  The  specimens 
were  taken  from  field  or  greenhouse  (all  chinch  bugs  came  from  the 
fields)  as  the  season  dictated  at  the  beginning  of  each  experiment.  In 
all  rasrs  they  wore  furnished  with  an  abundance  of  succulent  young 
wheat  for  food.  As  the  accompanying  table  shows,  the  southern  gniin 
louse  r(»(iuiro(l  .*<ix  days  to  pass  from  birth  to  naturity  under  a  con- 
stant trnipcniture  of  80°  F.  and  relative  humidities  of  37  per  cent, 
50  i>er  cent,  70  per  cent.  SO  per  cent,  and  100  per  cent. 


('<»ni.t. 

KrI. 

Ilumi  'ity 
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r- 

•  ".llll't    Il-lllll. 

1 
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.17 
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70        1 

NO 

l-i 

HO"  K. 

« 

rt 

6 

• 

1 
6 

KMrt<ir<'i  iifi'lm-'l 


No.  f>f  l:i\-  fr>iiii  Itr'ti  t<>  malunt> 

Snl»j<rti«>ii  nf  f'inhty  infecte<l  bugs  from  date  of  infection  to  <lay  of 
<l<aT}i  un«l«T  a  ruiistant  temperature  of  70°  F.  and  percentages  of  at- 
iiH»>|)lMri<-  ii.«ii<tur('  of  10  prr  cent,  00  per  cent,  SO  per  cent  and  1(K> 
per  «'«'iit.  ir>ult(Ml  in  thrir  <irath  in  nine  or  ten  days.  Subjection  of 
uninfrrti'l  him.**,  uinlrr  the  i^iwuv  constant  teiii|)erature  to  the  san;e 
constant  lniini«liti«s.  rrsnltcd  in  their  death  in  eleven  days. 

'  I'.  i.  ■'  :ri.  ?;•  w.  r  .  lAiMrinM-f>»ilI«-  1  jitoinoloKis!i<'  Stu<Iirn,  ZwHtrr  Hand,  Siiphui, 
Vm\7.  r-    ••*^'» 
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Factors  CoMidered            Comt.  Temp. 

40% 
9 

Cooat. 
•      60% 

'        10 

Rcl. 

Humidity 

Remarka 

m%     , 

lOO'*^ 
10 

No.  of  days  from  infection  to 
maiimum  death 70**  F. 

10 

Infected  buffa 

No.  of  days  from  beginning  of 
ex|)criroent  to  death      .               70*'  F. 

11 

i 

11 

11 

rninfoctedbujsa 

This  lack  of  effect  is  not  in  any  way  opposed  to  conclusions  already 
discussed  and  may  be  explained  on  the  supposition  that  these  crea-' 
tures,  having  an  abundance  of  watery  sap  available  from  the  wheat 
plants,  were  able  to  take  enough  water  ynih  their  food  to  keep  their 
body  fluids  at  the  water  optimum. 


EFFECT  OF  TEMPERATURE  UPON  THE  OVIPOSITION 

OF  THE  ALFALFA  WEEVIl  (PHYTONOMUS 

POSTICUS  GYLLENHALO 

By  T.  H.  Parks,  University  of  Idaho 

The  following  notes  on  the  oviposition  of  the  alfalfa  weevil  were 
made  by  the  writer  at  Salt  Lake  City,  Utah,  during  19H  and  1912, 
while  an  assistant  in  the  Bureau  of  Entomolog>'  and  engaged  in  the 
investigation  of  this  insect. 

It  has  been  observed,  since  the  alfalfa  weevil  became  a  pest  in  Utah, 
that  the  extent  of  injury-  to  the  first  crop  of  hay  varied  one  year  com- 
pared with  another.  The  injury  which  resulted  to  the  first  crop 
during  the  spring  and  summer  of  1912  was  much  less  than  the  injury 
done  during  1911.  The  weather  conditions  of  the  spring  months,  for 
the  two  years  above  given,  were  very  different,  and  the  spring  tem- 
perature at  the  time  the  beetles  were  depositing  eggs  seems  to  be 
largely  responsible  for  the  different  degree  of  injur>'  done  to  the  first 
crop.  A  week  of  warm  dr>'  weather  during  the  l>eginning  of  oviposi- 
tion results  in  a  vory  large  number  of  eggs  being  deposited  in  a  short 
time.  Consequently  many  more  larv'ip  will  be  feeding  at  one  time 
than  is  the  case  where  the  oviposition  period  extends  over  several 
months.  As  a  result,  the  alfalfa  is  unable  to  withstand  the  attack  of 
the  worms,  and  the  injur>'  increases  so  rapidly  that  the  growth  of  the 
plant  is  checked.     With  a  view  to  finding  out  the  direct  effect  of  daily 

*  PublishcMl  l)y  permission  of  the  Chief  of  the  Bureau  of  Entomology. 
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temperature  changes  upon  the  oviposition  of  the  l>eetles,  a  series  of 
experiments  was  begun  to  compare  the  variation  in  mean  daily  tem- 
perature throughout  the  oviposition  period  of  the  weevils,  ^inth  the 
rate  of  oviposition  of  the  heeth»s  kept  in  confinement.  An  opportunity 
was  also  afTorde<l  to  obtain  accurate  information  upon  the  average 
numl>er  of  eggs  deposited  by  each  femah»  during  the  season. 

The  life  history  of  the  alfalfa  weevil  has  been  thoroughl}'  worked 
out  in  I'tah  l)y  Dr.  K.  (I.  Titus  of  the  Utah  Agricultural  College  and 
Experiment  Station,  and  by  agents  of  the  United  States  Bureau  of 
Entomology.  A  full  account  of  this  work  can  be  found  in  Bulletin 
No.  110  of  the  rtah  Agricultural  College  and  Experiment  Station,  and 
No.  112  of  the  Bureau  of  Entomology,  United  States  Department  of 
Agriculture. 

The  beetles  commence  depo.siting  eggs  the  first  wann  daj-s  of  spring. 
The  oval,  lemon-yellow  eggs  are  placed  in  clusters  inside  the  alfalfa 
stems,  through  punctures  in  the  stem  made  by  the  beak  or  snout  of 
the  becMle.  They  are  placed  in  a  row,  being  crowded  both  above  and 
below  the  i)\m<*ture,  the  last  one  oft<»n  filling  up  the  puncture  made  by 
the  l)eetle.  From  two  to  thirty  may  be  placed  in  one  mass,  though  six 
to  eighteen  is  the  usual  nund>er.  From  one  to  four  minutes  elapt$C8 
between  the  passage  of  each  (»gg  thniugh  the  ovipositor  and  in  each 
■case  the  preceding  egg  is  crowde<l  up  or  down  the  alfalfa  stem  giving 
a  syinmetrica!  arranm'ment  to  the  group  '  |)1. 12,  fig.  2).  In  early  spring 
many  ('i:g>  i^rr  de|>«>>ite<l  in  punctures  made  in  dead  stems  of  the  pre- 
viou>  >r:t-nii*>  growth  and  wlii<*h  are  lying  on  the  ground  where  the 
beetles  lir-t  cr.iwl  mImmm.  Later,  a  few  are  placed  in  gre<'n  weeils  and 
grass  st«'iii>  in  alfalfa  fiehi>.  fJy  far  the  greater  nund>er  are  deposited 
in  till'  \Lvvi-u  alfalfa  -irnis.  aiul  iIicm'  weic  used  in  the  temperature 
experim«'iit<  f\(lu-ivrj\ .  iju»  phuit*^  heiiiu  urown  undiT  cover  and  cure 
takrii  to  have  tlirni  iyrt^  from  infe>iation. 

ri.r  l.trilr-  ii-nj  ill  tjn'  rxprriuieiit s  in  11M2  Were  collected  March 
'1-  wlnir  tiny  liilM'rnated,  and  wiTe  placed  out  tif 
:'iii  « :ii:«'-  Utpt  ill  till"  .-^l^Kle,  antl  kejit  out>ide  fmui 
-      wi«-  i;il.rii  from  liilM-rnatiou  until  they  ceaseil 
1.      A  :M;ilr  ;m«i  a  fiinair  were  |»laeed  in  <*aeh  eaire. 
;t'';i.!;i  in'i»"hn««l  int|Urntly.  ai»d  upt»n  which  tbe\ 
:;.-  ••'   wi.i'i.  \\:\\   ilrponitfil  their  eggs.     The  i'gg'< 
■  ■:  •  M  i\  -i.iiiiii  il:i\  M-  tJM'  op))ortunity  atlordetl. 
i.ii.     --iM''!!  i»:ii!-  i»i  iM-rtli-  were  used  through- 
,"  :i.-i: '.  i'lj  11-  !m  lirsi  rr|»i:ifrd  whcn  they  ilw*\ 

L   i  '  ■  ■•      i.'  |.:   ;h  I'  --FM'.  -o  tjiat  the  avi»ragi 
■■■■■■•.• '■■"i.' ii.     Tin- iMTtU's  l»egan  tlepii'*- 
••     'I  '   .•-:    iii'i!  .\iji:ii-!  b».  as  shown  bv  thr 
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Fig.  t — Diffrfpnt  flUgra  of  lh«*  Aifnifa  weevit 
«-cOT>;  Warvm;  c^-oocoon;  <r-iiupa;  «-iMlult      All  «*nlarpd  (oripcinul) 

Fir.  2— Method  of  ovipfwition  of  the  alfalfa  wvwvil 

Je  depositing  cfo^  in  sl^m  erf  Alfalfa;  6-«uncturw»  m  the  utem  made  by  ilia 

>41  beetle  in  ovipoeiting;  €-egg$  in  placi*  in  the  cavity  cif  the  «iem  (urtginal) 
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chart.  The  highest  record  for  egg  deposition  was  reached  May  18, 
when  an  average  of  twenty-six  eggs  per  female  were  deposited.  This 
day  also  had  the  highest  mean  temperature  of  any  day  previous  to 
June  6.  The  most  of  the  eggs  were  deposited  during  May,  and  the 
rate  of  oviposition  rapidly  declined  after  the  first  of  June,  but  was  still 
influenced  by  changes  in  temperature,  as  shown  by  the  record  of 
June  24. 

The  temperature  records  were  secured  from  the  office  of  the  United 
States  Weather  Bureau  at  Salt  Lake  City.  The  relation  between  the 
curv'cs  representing  temperature  variation  and  oviposition  record  is 
very  noticeable,  and  the  mean  daily  temperature  seemingly  affects 
the  progress  of  oviposition  until  well  into  the  summer. 

The  accompanying  table  shows  the  number  of  eggs  deposited  by 
each  female  first  used  in  the  o\'iposition  experiments,  or  until  she  died 
and  was  replaced  by  another.  The  largest  number  of  eggs  deposited 
by  any  of  these  was  1,184,  and  the  average  for  the  series  was  726  eggs 
per  female.  This  is  a  fair  estimate  of  the  average  number  of  eggs 
deposited  by  each  female  beetle  in  the  fields  during  the  season: 

Otipdbitiom  Rkcoro  or  Siztien  Bketlim  in  1012  iPkytonomu$  po»ticu$  Oyll) 
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In  a  series  of  experiments  with  eleven  females  collected  from  hiber- 
nation December  20,  1911,  and  allowed  to  deposit  eggs  in  the  warm 
laboratory  room  during  the  winter  and  spring,  the  average  number  of 
deposited  was  913.     One  beetle  deposited  1,918  eggs. 
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If  we  take  the  average  number  deposited  in  the  1912  experiments, 
and  figure  the  rate  of  multiplication,  there  will  be  present  at  the  end 
of  the  second  generation  65,957  individuals,  providing  that  one  half  of 
them  are  females  and  one  half  reach  maturity.  It  is  highly  probable 
in  the  inter-mountain  country  that  much  less  than  one  half  reach 
maturity  and  deposit  eggs  the  following  season,  since  many  perish  in 
the  immature  stages  in  fields  of  alfalfa  after  the  removal  of  the  first 
crop,  and  many  which  reach  maturity  are  later  carried  by  the  wind 
into  mountains  and  desert  wastes  where  they  must  perish  for  want  of 
suitable  food.  Among  the  individual  beetles  used  in  the  1912  experi- 
ments, oviposition  did  not  progress  uninterrupted  throughout  the 
season,  but  the  *' resting  periods"  were  of  short  duration,  and  in  most 
cases  the  egg  deposition  was  fairly  constant  during  the  greater  part 
of  the  season.  Copulation  occurred  repeatedly  during  the  entire 
period  of  oviposition,  and  all  eggs  saved  for  hatching  showed  a  very 
small  percentage  of  them  to  be  infertile. 

In  the  autumn  of  1912  beetles  which  emerged  from  their  cocoons 
June  10  to  13,  deposited  eggs  in  out-door  cages  the  latter  half  of  Octo- 
ber. This,  to  all  appearances,  is  the  beginning  of  another  generation, 
later  interrupted  by  the  approach  of  winter,  but  continued  in  the 
spring.  Females  taken  from  the  fields,  during  November  and  Decem- 
ber, deposited  eggs  in  the  laboratory  continuously  through  the  winter 
and  spring.  Eggs  deposited  in  the  autumn  of  1911  were  killed  by  the 
winter  temperature,  and,  so  far  as  known,  all  eggs  deposited  in 
the  autumn  either  perish  before  hatching  or  the  larva*  are  killed  by  the 
winter,  depending  upon  the  weather  conditions. 

This  represents,  so  far  as  known,  the  first  accurate  records  of  the 
average  number  of  eggs  deposited  by  the  alfalfa  weevil  throughout  the 
growing  season,  and  the  direct  dependence  of  the  same  upon  tempera- 
ture. It  would  be  natural  to  presume  that  a  higher  degree  of  prolifi- 
cacy would  prevail  should  the  beetles  become  established  in  a  region 
having  a  warmer  climate  and  a  longer  growing  season  than  character- 
izes the  present  area  of  infestation. 

Acknowledgments  are  due  to  Mr.  E.  J.  Vosler,  now  of  the  California 
State  Insectary,  for  his  assistance  in  taking  records  at  times  when  the 
writer  was  away  from  the  laboratory.  Also  to  Mr.  G.  I.  Reeves  of  the 
Bureau  of  Entomology  for  valuable  suggestions  in  photography. 
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NOTES    ON    THE  LIFE  HISTORY  OF   PROSPALTELLA  PER- 

NICIOSI  TOWER  1 

By  Daniel  G.  Towkr.  M.  Sc'.,  Amherst,  MastachuseUs 

Introduction 

The  following  notes  were  taken  during  the  early  spring,  fall  and 
winter  of  1913,  and  the  spring  of  1914. 

This  parasite,  a  description  of  which,  both  male  and  female,  was 
published  in  the  Ann.  Ent.  Roc.  Am.,  vol.  VI,  No.  I,  pp.  125-126,  is  a 
true  internal  parasite,  the  larval  forms  living  within  the  body  tissues 
of  its  host,  the  female  San  Jose  scale,  Aspidiotus  pernicious  Comst., 
except  during  the  last  part  of  the  second  larval  stage  as  at  this  time 
the  entire  contents  of  the  host  are  consumed  by  the  larva,  which, 
after  passing  its  waste,  pupates  in  the  empty  skin  of  the  scale. 

Both  male  and  female  parasites  emerge  from  the  empty  skins  of 
second-stage  and  early  third-stage  female  scales,  but  Ijv  far  the  largest 
numl>er  emerge  from  se<»ond-stage  scales. 

The  following  description  of  the  life  cycle  of  the  parasite,  which  has 
been  worked  out,  is  that  of  a  parasite  maturing  in  and  emerging  from 
a  second  stage  scale.  Xo  doubt  the  development  of  those  which 
emerge  from  third  stage  scales  is  the  same. 

Thk  Er.G 

Developed  eggs  are  rea<lily  seen  within  the  abdomen  of  the  female 
parasite  when  e.xamined  under  the  microscoiK^  at  the  time  of  emergence, 
and  many  are  even  fully  develoi)ed  in  the  late  pupal  stage.  They  can 
also  be  (\\ainined  as  found  in  the  liudies  of  first-stage  and  early  second- 
stage  scales. 

The  egg  is  ovate  and  has  a  distin<t  inicropyle  at  the  smaller  end. 
The  rhorion  i>  smooth  and  hyaline  and  the;  nu<-leus,  located  at  the 
larger  rml.  and  th<^  o|>a(iue  ^craiiulcs.  with  whi<'h  the  egg  is  filled,  show 
through. 

'i'ln-  k\ni  m('a-un'>  .Os."*  inni.  in  h-ngth  and  .04  mm.  in  wi<lth. 

Th*'  minilKT  of  vv:\i^  d«'fK)>it(Ml  Ia'  an  individual  is  not  known.  I»ut 
l..'i»*»l  dfVilojMMl  r^^^  \\rn'  olitained  from  twenty  females  selected  as 
ll»r\  iriHTL'rd.  driving  an  avrraut-  of  sixty-riglit  develojM'd  t*gg8  apicfc. 
Of  tin  ! unity  ft-njalf*^  I'xaniintd.  thf  ^niaiiot  and  hirgtMst  numl>er  of 
cut-  foiiiiil  in  a  -iiinl*'  hp»'«inirn  ua-  forty->i\  an»l  102,  respe<'tively. 
ami  in  mn-i  of  tln'^r  ffnialf^  tln-ir  wnr  >iill  untlrvcioiM'd  eggs. 

«  •iii'f  i».;rii»ii 'ji'.iii   r'U'    l-.u'.iiii..!.»i:i.;ii  I.:il'.ii:ii(.r\ .   Ma-^^uclnim'ttri  Aiuiculturml 
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Development  of  the  Egg 

The  egg  is  usually  found  lying  about  medially  in  the  scale  and  slightly 
nearer  the  pygidium  end  of  the  scale  than  the  head  end,  although  it 
may  be  found  almost  anywhere  in  the  body.  Here  the  egg  swells  in 
embryonic  development  to  two  to  three  times  its  size  when  laid  and 
the  young  larva  may  be  seen  forming  within  it.  The  larva  is  tacti- 
cally fully  developed  before  hatching  and  lies  curled  within  the  egg. 
On  hatching  it  straightens  itself  out  in  the  egg  and  the  chorion,  which 
has  become  very  thin,  is  ruptured,  allowing  the  larva  to  escape  into 
the  bod}"  of  its  host. 

First  Larval  Stage 

The  larva,  when  hatched,  is  large  compared  with  its  host.  Its 
mouth-parts,  which  were  fully  formed  while  in  the  egg,  now  become 
fully  chitinized  and  the  mandibles,  which  are  the  most  prominent  parts, 
are  very  sharp,  strongly  chitinized  and  decidedly  hook-like. 

The  tracheal  system,  which  lies  close  to  the  body  surface  and  which 
was  only  partially  filled  with  air  when  the  larva  was  in  the  egg,  now 
becomes  filled  and  the  two  longitudinal  main  trunks,  which  lie  on 
either  side  of  the  body  meeting  anteriorly  and  posteriorly,  forming  an 
oval,  each  show  ten  short  stub-like  branches. 

Apparently  there  are  thirteen  body  segments,  the  thirteenth  or 
posterior  segment  lying  partly  within  the -basal  portion  of  the  tail.  A 
distinct  head  region  containing  the  mouth-parts  is  marked  off.  This 
region  in  the  newly  hatched  larva  is  of  the  same  diameter  as  the  body, 
but  subsequent  gro\\'th  enlarges  the  body,  while  the  diameter  of  the 
head  increases  little  if  rtny.  Thus  the  head  region  becomes  more 
definitely  marked  off. 

The  tail  is  about  one-fifth  the  length  of  the  larva.  It  is  seen  in  the 
embryonic  larva  lying  close  to  the  body,  while  in  the  hatched  larva  it 
is  extended  and  is  used  for  propulsion  inside  the  host.  A  number  of 
pointed  folds  or  hyaline  scales,  which  protrude  slightly  from  the  sur- 
face and  point  backward,  are  placed  irregularly  on  the  surface  of  the 
tail  and  these  doubtless  make  the  tail  an  even  more  efficient  organ  of 
propulsion. 

Oxyg(Mi  must  l>e  obtained  through  the  skin  or  from  the  food  eaten, 
as  the  larva  lives  submerged  in  a  liquid  medium  having  no  connec- 
tion with  the  tracheal  system  of  its  host  or  with  the  exterior,  also  its 
own  tracheal  system  does  not  connect  with  the  outside  of  its  own 
body. 

Feeding  is  carried  on  by  means  of  a  sucking  pharynx  aided  by  the 
mandibles.     The  ventral  surface  of  the  pharynx  is  a  rigid  chitinous 
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plate  extending  from  the  mouth  backwards  to  the  posterior  limits  of 
the  head.  The  membraneous  dorsal  wall  of  the  pharynx  is  raised 
from  the  ventral  wall  of  the  pharynx  by  muscles  situated  in  the  dorsal 
region  of  the  head.  These  induce  wave-like  motions  in  the  dorsal 
wall  of  the  pharynx,  which  suck  in  and  carry  the  food  through  the 
pharynx  to  the  crsophagus.  Here  it  is  passed  down  into  the  stomach 
by  the  contracting  action  of  the  walls  of  the  (esophagus. 

The  stomach  is  a  blind  sac  in  which  the  food  is.  during  the  early 
life  of  this  stage,  churned  or  rolled  about  by  the  movements  of  the 
larva.  Later  the  stomach  muscl(»s  become  <h»veloped  and  constric- 
tions, which  run  in  waves  from  one  cn<l  to  the  other,  roll  and  turn  the 
food  content  over  and  over,  thus  aiding  digestion. 

The  pasterior  portion  of  the  alimentary  tnu't  or  proctodeum  is 
scarcely  developcnl  and  there  is  no  external  opening,  as  waste  is  not 
passed  during  this  stage. 

The  larva  at  first  feeds  on  the  bloo<l  and  smaller  fat  globules  and 
avoids  the  vital  parts  as  the  gronlh  of  the  second  stage  scale  is  not 
arrested  until  maturity  has  been  rea<»hed.  At  this  time  usually  the 
first  larval  stage  of  the  parasite  bec»omes  full  grown  and  apparently 
attacks,  during  its  la,st  days  of  growih,  the  vital  parts  of  the  scale, 
thus  interfering  with  its  normal  functions  and  preventing  the  second 
molt  of  the  scale  from  taking  place.  The  scale,  which  previous  to 
this  time  has  been  normal  in  its  development,  now  l>ecomes  swollen 
and  distended  and  at  tliis  time  begins  to  turn  from  its  normal  lemon 
yellow  to  a  light  orange.  The  first  molt  of  the  parasite  usually  takes 
place  at  approxiinat<'ly  the  sann*  time  that  the  s<ale  takes  on  the  orange 
color. 

TIh'  molting  of  this  form  tern»inates  the  fifst  larval  stage. 

Sk< oNn  Lauval  Sta(;k 

This  hirval  form  is  tail-less  and  its  mandibles  are  not  at  first  well 
develofK^d,  but  soon  grow  to  full  size  and  l)e<ome  chitinized.  The 
head  region  is  in<listin<t  and  the  body  segments  are  practically  indis- 
tinguishable. 

Tlir  trarhcal  >y>(ein  li<-s  <leep  within  the  body  and  at  first  contains 
litrlr  ur  im  :iir.  imt  >non  ]»e<-oines  fiUed  and  develops  rapidly.  The 
tir-t.  -rrond  Mini  I'ninth  t<»  ninth  inclusive  short  branches  of  ea^^h 
loTmitiidiii.'il  iri.'iin  trunk  ^mw  rapidly  and  terminally  at  the  surfa(*e 
of  tin-  (  tHJy  d«vrlni>  -piraile-.  while  the  third  and  tenth  branches  re- 
main -hurt  and  dn  imt  d«'Vrlop  >plra<'l(*s.  The  two  main  longitudinal 
trunk-  :in  jnin«d  pn-hrinrly  and  anteriorly  as  in  the  first  larval  stagt^ 
ami  froni  t  he^e  and  tin-  l.a^e>  <»f  the  twenty  branches  are  given  off 
nuin«Tnu^  l»ranrhr>  whirh  ramify  to  all  parts  of  the  body. 
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Respiration  during  the  early  life  of  this  form  is  carried  on  in  the 
same  way  as  that  of  the  first  larval  stage,  but  later  as  the  fluid  con- 
tents of  the  scale  is  consumed  and  an  air  space  forms  in  the  scale,  some 
of  the  spiracles  which  have  developed  no  doubt  open  and  function. 
Without  doubt  by  the  time  all  the  fluid  content  of  the  scale  is  con- 
sumed all  the  spiracles  are  fully  developed  and  function. 

The  stomach  is,  as  in  the  previous  stage,  a  blind  sac  well  filled 
with  food.  Its  contents  is  even  more  thoroughly  churned  by  more 
powerful  contractions  of  the  stomach  walls.  These  contractions  may 
start  at  either  end  running  the  length  of  the  stomach,  or  starting  at 
both  ends  run  to  the  middle,  or  again  starting  in  the  middle  run  to 
both  ends.  The  contents  are  at  first  the  same  yellow  color  as  the 
scale,  due  to  the  fat  globules  swallowed,  but  later  they  l>ecome  at  first, 
due  to  digestion,  a  light  orange,  changing  to  dark  orange  and  previous 
to  being  excreted  a  deep  red  to  black  color. 

Feeding  is  carried  on  in  the  same  manner  as  has  been  described  for 
the  first  stage  larva  except  that  in  the  last  part  of  this  stage  the  man- 
dibles, which  are  blunter  and  less  curved  than  in  the  first  stage,  are 
used  in  destroying  the  internal  organs  and  in  scraping  clean  the  inside 
of  the  skin  of  the  scale. 

The  proctodeum  is  partially  developed  in  the  early  part  of  this 
stage,  but  does  not  become  fully  developed  or  open  until  after  the 
larva  has  consumed  the  entire  contents  of  the  scale  and  has  entered  a 
short  quiescent  period  during  which  the  contents  of  the  stomach  com- 
pletes its  digestive  processes  and  is  prepared  to  be  excreted. 

Following  this  period  the  waste,  which  has  been  accumulating  in 
the  stomach  during  the  life  of  the  two  larval  forms,  is  passed  and  is 
usually  deposited  along  the  lateral  margins  of  the  skin  of  the  scale  or 
at  the  ends.  The  chitinous  portions  of  the  proctodeum  are  passed 
out  with  the  last  of  the  waste  and  no  doubt  the  chitinous  portions  of 
the  fore-gut  and  tracheae  are  also  gotten  rid  of  at  this  time. 

The  larva,  following  the  passing  of  its  waste,  is  usually  found  lying 
on  its  back  with  its  head  at  the  head  end  of  the  swollen  skin  which 
has  dried  and  become  a  hardened  case  in  which  the  parasite  now 
pupates. 

Pupation  and  the  Pupa 

Rapidly  following  the  passing  of  the  waste  the  larva  usually  begins 
to  show  difi'erentiation  into  the  three  principal  regions:  namely,  the 
head,  thorax  and  abdomen.  Following  this  condition,  which  exter- 
nally marks  the  beginning  of  the  pupal  stage,  pigmentation  begins  in 
the  antenna*  and  its  segments  commence  to  form. 

This  coloration  is  quickly  followed  by  that  of  the  eyes,  the  dusky 
band  of  the  fore-wings  and  a  small  portion  of  the  ventral  abdominal 
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plates.  These  last  do  not  appear  in  any  regular  order.  These  areas 
continue  to  darken  for  the  next  few  daj's  and  the  surface  of  the  pupa 
becomes  wrinkled,  indicating  the  formation  of  the  legs,  mouth-parts 
and  scleritcs.  Following  this  the  abdomen  and  other  pigmented  or 
darkened  portions  of  the  body  rapidly  darken  and  the  pupa  becomes 
nearly  black. 

Previous  to  emergence  the  antenna;,  legs  and  mouth-parts  become 
free  and  the  last  larval  skin  is  kicked  off  and  the  now  active  insect 
soon  starts  cutting  and  gnawing  its  way  out.  There  is  considerable 
variability  in  the  length  of  time  it  takes  for  the  adult  to  emerge.  Some 
verj'  active  ones  emerge  in  about  three  hours  while  others  take  a  day 
or  more.  In  emerging,  a  hole  is  made  through  which  the  head  is  thrust 
and  the  insect  then  pulls  and  pushes  itself  out,  working  its  body  from 
side  to  side  and  forward  and  backward,  all  the  time  lifting  and  push- 
ing with  its  legs. 

After  emerging  the  parasite  walks  a  few  steps  and  then  cleans  itself 
and  straightens  out  its  wings.  The  insect  spends  some  time  in  this 
way  and  then  starts  crawling  about  and  is  ready  for  copulation. 

Duration  of  the  Life  Cycle 

The  following  data  are  based  on  rearings  of  parasites  in  the  labora- 
tory at  room  temperatures  which  averaged  from  68®  to  72*^. 

In  working  out  the  length  of  the  different  stages  of  this  life  cycle 
it  hjts  \}vvu  found  that  the  variability  in  the  length  of  the  different 
stages  inilicates  a  very  elastic  life  history,  and  one  well  suited  for  its 
life  in  the  host.  Hence,  it  is  impossible  to  give  more  than  average 
time  lengths  for  the  p<»rio<ls. 

Kxamination  of  large  numbers  of  scales,  during  the  spring  of  1914 
at  Amherst,  shows  that  in  gen<Tal  the  .scales  survive  the  winter  in  two 
forms:  first,  that  of  well-grown,  first-stage  scales,  which  when  para- 
sitized contain  ejj^s  of  the  parasite;  and,  s(*con(l,  well-grown  second- 
siii^o  scales,  wliieli.  when  parasitized,  contain  well-grown  first  stagt^ 
parasite  larva*. 

It  has  )»r<ii  found  hv  raising  parasitized  s<'ales  of  the  first  stage  that 
till  j)ara>ite>  re.idieil  maturity  in  from  thirty-six  to  thirty-nine  days, 
w  |jil«'  tin-  para>it fs  in  the  seeoiul  stage  .s<'ales  matured  in  from  nineteen 
to  turiity-thn'e  d.ays. 

Ii  i>  HM-n  that  tlir  duratinii  uf  the  life  <-y<-le  of  those  parasites  raised 
from  et'ns  iomparr>  favorably  with  that  of  the  scale,  thirty-three  to 
forty  ilay>.  a-  jrivrrt  l»y  Marlatt.  This  is  further  supported  by  the 
oli^i  rvatioii-  of  Dr.  11.  I',  l-eriiahl  luul  the  author  that  the  9<*alc  in 
Ma>-ai  huMtt*.  (M-rur*-  in  more  or  !«'>»«  <li<tinet  broods,  and  the  examina- 
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tion  of  large  numbers  of  parasitized  scales  indicates  that  the  broods  of 
the  parasite  coincide  with  those  of  the  scale. 

It  has  not  been  possible  to  work  out  the  length  of  the  egg  and  first 
larval  stage,  as  while  this  work  was  in  progress  young  scales  were  not 
available  for  experimentation;  however,  it  was  possible  to  work  out 
the  other  stages,  and  these  subtracted  from  the  total  leave  an  average 
of  from  fourteen  to  nineteen  days  for  the  egg  and  first  larval  stages 
combined.  Again  according  to  Marlatt  the  female  scale  molts  for 
the  second  time  on  the  average  eighteen  days  from  birth  and  observa- 
tions made  on  non-parasitized  and  parasitized  scales  show  that  the 
majority  of  the  first  stage  parasite  larvae  molt  at  approximately  the 
same  time  that  the  non-parasitized  scales  molt  the  second  time. 

The  length  of  the  second  larval  stage  averages  from  six  to  eight 
days. 

The  waste  passing  period,  which  terminates  the  growth  of  the  second 
larval  stage  and  ends  arbitrarily  with  the  pigmentation  of  the  antennse^ 
averages  from  one  to  two  days. 

The  pupal  stage  averages  from  eleven  to  twelve  days.  Internal 
pupal  development  commences  during  the  waste  passing  period. 

Copulation 

Sexual  reproduction  seems  to  be  the  ride  as  copulation  has  been 
observed  to  take  place  in  hundreds  of  cases  among  insects  that  emerged 
both  in  the  spring  and  fall.  The  percentage  of  males  to  females  seema 
to  be  about  equal,  as  of  463  insects  selected  at  random  as  they  emerged, 
235  were  males  and  228  were  females. 

Copulation  was  found  to  take  place  as  soon  as  the  parasites  had 
dried  off  after  emergence  and  no  doubt  oviposition  commences  at 
once,  for  as  stated  earlier  females  previous  to  emergence  contain 
developed  eggs. 

Males  and  females  crawling  about  do  not  seem  to  locate  each  other 
from  a  distance  by  any  apparent  sense  but  more  by  accidentally  com- 
ing very  close  or  in  actual  contact.  In  such  cases  the  male  either 
pays  no  particular  attention  to  the  female  or  mounts  her  and  is  then 
either  driven  off  or  copulation  takes  place. 

In  copulation  the  male  stands  on  the  head  and  thorax  of  the  female 
and  rapidly  pats  and  rubs  her  antennae  with  his  own  and  endeavors 
to  draw  the  antenna*  of  the  female  to  an  erect  position.  The  female 
may  resist  the  male  and  drive  him  away;  even  in  cases  where  copula- 
tion takes  place  the  female  usually  resists  at  first,  but  occasionally 
not  at  all.  When  the  antenna  of  the  female  are  raised  to  an  erect 
position  by  the  efforts  of  the  male,  assisted  by  the  female,  they  are 
held  behind  and  beneath  those  of  the  male  and  their  tips  are  in  con- 
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tact  with  the  underside  of  the  first  and  second  basal  segments  of  the 
flagellum  of  the  male  antenna.  The  act  of  raising  the  antennie  seems 
to  be  that  of  assent,  for  copulation  always  follows  this  act.  The 
male  now  shifts  his  position  backward  and  grasping  the  abdomen  and 
wings  of  the  female  with  his  fore  and  middle  tarsi  he  leans  backward 
and  resting  partially  on  his  wing  tips  l>ends  his  abdomen  between  his 
hind  legs  which  rest  on  the  branch,  and  beneath  the  wing  tips  of  the 
female  and  copulation  takes  place.  Often  a  number  of  attempts  are 
made  before  copulation  finally  takes  place  and  this  lasts  from  seven 
to  sixteen  seconds,  the  average  length  of  time  being  from  eight  to  eleven 
seconds. 

During  the  act  of  copulation  the  female  may  stand  quietly  but 
usually  walks,  dragging  the  male  with  her. 

After  copulation  takes  pla(*e,  the  male  again  mounts  the  female 
and,  drawing  the  antennse  of  the  female  l)eneath  and  behind  him  as 
previously,  the  antennae  of  the  female  having  remained  erect  during 
copulation,  usually  stands  quietly  at  first,  occasionally  moving  his 
feet  and  gently  patting  her  antennse  with  his.  Later  he  becomes  rest- 
less and  flits  and  fans  his  wings  and  finally  leaves  her,  having  stayed 
on  her  back  from  three  to  six  minutes  or  more. 

Polygamy  and  Polyandry 

l^merging  males  and  females  were  confined  separately  l)efore  copu- 
lation could  take  plac'c  and  were  then  used  to  ascertain  if  the  mated 
would  copuIal(»  more  than  onc(».  A  male  and  a  female  were  confined 
together  and  copulation  took  place.  The  fertilized  female  was  then 
removed  and  an  unfertilize<l  f(»mai(»  substituted  and  the  male  readily 
copulated  again,  thus  showing  that  they  are  jmlygamoas. 

The  females  that  had  l)een  fertilize<l  in  the  previous  experiments 
were  confined  with  males  whieh  had  not  copulated  and  these  were  under 
oliservation  for  two  to  three  hours  htit  copulation  did  not  take  plac«. 
A^ain  often  three  or  four  males  will  attempt  to  copulate  with  one  fe- 
male iiw\  violent  ^t niggles  take  pla(*e  among  them,  but  in  the  cases 
ol»>ervr«l  only  one  male  finally  copulated  with  the  female. 

Tlir^e  la>t  experiments  indi<ate  that  polyandry  is  not,  or  is  not  the 
usual  <a>e. 

Oviposit  I  ON 

The  fi  \v  cas«-s  of  oviposit  ion  o^stTved  took  place  in  young  »«cales 
wliiili  had  ]n^t  h)rme(l  a  M-ale  covering.  In  these  cases  the  parasite 
rrawli'il  ovrr  tli«-  matt-rial  on  which  >he  was  plaeed  until  she  found  a 
yoiin^  >i"A\r.  Thi-  wa>  examined  by  tapping  it  with  the  antenna?. 
Sh«*  tlun  turned  hark  to  the  scale  and  thrust  her  ovij>ositor  downward 
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and  backward  through  the  scale  covering  and  into  the  scale  until 
the  tip  of  her  abdomen  almost  touched  the  scale  covering.  While  it 
was  not  possible  to  see  the  egg  deposited  in  the  scale  it  is  evident  that 
this  takes  place  for,  in  the  examination  of  first-stage  scales,  one  finds 
the  egg  lying  within  the  body. 

The  examination  of  mature  first-stage  scales,  which  are  wintering 
over,  shows  eggs  in  all  stages  of  development  and  even  live  larvae 
may  be  found  in  the  early  stages  of  the  second-stage  scales  as  they  are 
forming  within  the  skin  of  the  first-stage  scales.  From  the  large  num- 
ber of  observations  made  upon  firstnstage  wintering  scales,  which  were 
brought  into  the  laboratory  to  complete  their  development,  it  seems 
that  the  majority  of  the  eggs  hatch  just  as  the  second-stage  scale  is 
forming  within  the  first-stage  scale,  although  many  hatch  after  the 
molt  previous  to  the  feeding  period  of  the  second-stage  scale.  Un- 
developed and  partially  developed  eggs  have  also  been  found  in  second 
stage  scales  after  feeding  and  growth  have  begun.  These  scales  de- 
veloped from  first  stage  scales  in  the  laboratory  and  hence  it  is  seen 
that  these  eggs  w^ere  laid  late  in  the  life  of  the  first-stage  scale.  The 
above  data  indicate  that  oviposition  takes  place  all  through  the  life 
of  the  first-stage  scale,  after  it  has  settled  down,  and  that  normally 
the  majority  of  the  eggs  are  laid  early  in  the  life  of  the  young  scale  and 
these  complete  their  development  in  mature  second-stage  scales,  while 
those  eggs  which  are  deposited  late  in  the  life  of  the  first-stage  scale 
hatch  so  late  in  the  life  of  the  second-stage  scale  that  it  would  not  be 
damaged  enough  by  the  parasite  to  prevent  it  from  passing  into  the 
third  stage.  This,  it  is  seen,  would  account  for  the  fact  that  some  of 
the  parasites  emerge  from  early  third-stage  scales.  However,  there 
is  a  possibility  of  the  parasite  ovipasiting  in  second-stage  scales,  but 
this  seems  unlikely  as  even  its  early  life  is  additionally  protected  by 
the  first  exuviium  and  in  its  later  life  it  seems  even  less  likely  due  to 
its  large  size  as  compared  with  first -stage  scales  normally  oviposited  in. 

Large  numbers  of  the  scales  are  oviposited  in  twice  and  possibly 
even  more  times,  but  twice  is  the  most  that  has  been  observed.  As  a 
rule  when  two  eggs  are  found  in  one  scale  they  are  widely  separated 
in  development,  showing  that  they  were  laid  at  difTerent  times  and 
hence  by  difTerent  individuals.  In  other  cases  one  often  finds  an  un- 
developed or  a  partially  developed  egg  and  a  live  feeding  larva  in  the 
same  scale.  Only  two  cases  of  like  development  have  been  observed; 
one  was  in  which  the  two  eggs  found  were  at  the  same  stage  of  devel- 
opment, and  the  other  was  in  which  thetwolarvffiwereof  approximately 
the  same  age.  However,  from  the  large  number  of  observations  made, 
it  should  not  ne<*essarily  be  taken  that  the  same  adult  laid  the  two 
eggs  in  the  scale,  but  rather  that  the  scale  in  these  cases  was  oviposited 
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in  by  A  Mivfjud  pant^ite  the  Hatnc  day  that  the  first  oviposition  took 
phu'f*.  Thf^Hf*  fart.H  tr>Kcther  with  the  fact  that  only  one  parasite  ma- 
turf'M  ill  urif r  «*im*rKf*N  from  a  single  Kcale  certainly  shows  that  normally 
thin  fmraMJtr*  in  iini-<iviparou.s. 

Ill  thi*  ciiKf'H  wliere  the  hatching  of  the  larva  from  the  second  egg 
dcjionitcd  (K-ciirs  loiiK  enough  after  tlie  hatching  of  the  first  egg,  so 
that  the  firnt  hirva  Iulh  liad  time  enough  to  nearly  mature  or  to  pass 
into  itn  HcroiKJ  Htagc  hcforethcHCH'ond  larva  hatches  or  is  able  toseriously 
interfere  with  itn  fiM^ding,  then  the  siK^ond  larva  attacks  the  first  and 
entcrn  iln  ho<ly  usutilly  posteriorly  and  does  not  greatly  injure  the  first 
larva  at  (irht,  as  the  se<-on<i  larva  has  been  obsc^rved  many  times  within 
the  body  of  the  first,  fcrcling  on  the  stored  granular  sulistanccs  of  the 
older  larva  while  it  was  still  feeding  on  the  8<*ale.  In  the  case  of  win- 
tering over  forms,  which  will  be  disc*ussed  later,  and  in  cases  which 
have  lH*en  observe<l  in  the  lai)oratory,  the  second  smaller  Iar\'a  does 
not  greatly  injure  the  first  larva  until  after  it  has  passed  its  waste  and 
then  with  the  rapid  development  of  the  second  larva  (during  its  second 
larval  stage)  the  first  larva  is  <*onsumed  and  the  second  then  passes 
its  waste,  pupates  and  emergens. 

IVobaltly.  in  eases  where  the  eggs  laid  are  not  separated  by  enough 
time  ft^r  the  al»ove  to  take  place,  the  hat<*hing  larvae  destroy  each 
other,  or.  on  the  other  extreme,  the  egg  resulting  from  the  second 
o\ipositioii  is  firstroyetl  befon*  it  hat<'lies  by  the  larva  hatc*hing  from 
the  tir^t  emj. 

I  .'irm-  iiumbiTs  of  innle  stnond-stage  scales  were  also  examined  for 
thr  rim>  :\\u\  UwMv  of  tiu'  para>ite.  but  none  witc  found.  This  scm'iii* 
rat  I  III  Nii;mi»r  ^^  it  does  imt  seem  possible  that  the  parasite  iii>tin- 
gui-hes  lului'iii  m:ile  aiul  female  lirst -stage  stales.  Owing  to  Un* 
e«»inpjnMii\rl\  »-iiiaII  luimber  o\  male  s<Hond-stage  scales  fouml.  it  not 
bemis  pt^-^il'le  io  di--t inuui<li  mali*  tirst-stajie  srales  from  the  female 
M  :ilr-.  tlnii-  iM-iiii:  t  titainly  far  h'uer  males  than  femali*s  as  conipcirfil 
uiiti  !!u»  stMtiimiit  i:i\i-n  l'>  i\  1..  Marlatt  Mull.  t»2.  n.  s..  Hun-au  »if 
Ij  ♦  I  "^  l>rp!  fi  Vcri..  p.  \^  .  tliai  \\.v  mair  sea  le-*  comprise  l»,i  |ht 
li:  I  .'■  v.i-rr  ,»^  ilio^i-  \Niinrrim;  o\iT.  the  i»nl\  supjxviitions  then  left 
:\-  ••  it  ■■'.  :'.»-;".i»n  .11  mali'  tir-t-'*!auf  Mali-*  n-^ults  in  their  deatb  or 
*  .x\  '  '  I  :•  .i'.  ::;i.  . .'.!. » !i  .i  *  .Tr  at  Am L«T^T  T lio  njaN's  are  actually 
y.  Vt        '^v    *  .1'.  .  :\'.'   '■■■  •  - '\  I'-'i***:!!-,!  i:\ 
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latter  case  usually  Ijdng  centrally  within  its  body.  These  secondnstage 
larvae  are  not  afrested  in  their  development  by  the  second  parasite 
within  them  in  such  cases,  until  after  they  have  completed  their  growth 
and  passed  their  waste.  In  the  spring  these  first-stage  parasites  con- 
tinue their  growth  consuming  the  older  second-stage  parasite  larvse 
and  after  passing  their  waste  pupate  and  emerge. 

Older  forms  of  the  parasite  such  as  the  second-stage  larva,  pupa 
and  adults  have  not  been  observed  to  winter  over. 

It  will  be  readily  seen  from  the  above  that  dormant  or  winter  spray- 
ing would  not  only  kill  the  scale  but  also  the  parasite. 

Distribution 

This  parasite  has  been  reported  from  Massachusetts,  Pennsylvania 
and  the  District  of  Columbia,  and  the  examination  of  material  re- 
ceived from  Drs.  E.  P.  Felt,  P.  J.  Parrott  and  W.  E.  Britton,  entomolo- 
gists in  the  states  of  New  York  and  Connecticut,  show  the  parasite 
to  be  present  in  those  states. 

Length  of  Life  of  the  Adult 

It  was  noted  that  the  adult  parasite  died  on  the  average  in  two  days, 
when  confined  in  test  tubes  plugged  with  cotton.  Previous  to  this 
time  adults  had  been  observed  drinking  or  feeding  on  sap  and  also  on 
the  bodies  of  crushed  scales,  so  an  experiment  was  tried  in  which  the 
insects  were  supplied  with  water.  The  parasites  drank  readily  and 
lived  on  an  average  four  days  under  this  treatment.  Honey  water 
was  also  tried,  hut  the  parasites  did  not  live  longer  than  those  given 
water. 

Fungous  Enemies 

It  has  been  noted  that  the  same  fungi  which  attacks  the  scales  as 
readily  attacked  the  larval  and  pupal  stages  of  the  parasite,  also  that  a 
number  of  parasites  confined  in  test  tubes  died  from  the  attacks  of  a 
species  of  Empusa, 

Predaceous  Enemies 

The  predaceous  enemies  of  the  scale,  as  Microweisia  {Pentilia)  mis- 
ella,  are  incidentally  destructive  to  the  parasite  in  all  its  stages  of  devel- 
opment except  the  adult  stage.  However,  as  yet  predaceous  enemies 
of  the  scale  in  nowise  control  it  and  thus  there  is  little  danger  of  the 
parasite  being  extensively  destroyed  even  in  newly  planted  colonies. 
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Parasite  Enemies 

No  cases  of  true  parasitism  have  been  observed,  but  a  type  of  para- 
sitism does  occur  which  may  be  termed  incidental  or  aecideotal,  as 
such  external  parasites  as  those  belonging  to  the  genus  Apkelinus, 
which  lie  l)eneath  the  scale  covering  and  suck  out  the  entire  contents 
of  the  second  or  third-stage  San  Jos^  scales;  pupating  between  the 
scale  covering  and  the  empty  skin  of  the  scale  and  at  the  same  time 
destroying  the  internal  parasite  as  well. 

Geotropism  and  Piiototropism 

The  adult  parasites  show  both  positive  geotropism  and  phototropism 
and  these  two  reactions,  together  with  the  instinct  of  the  parasite  to 
search  for  scales,  no  doubt  accounts  for  the  fact  that  the  scales  on  the 
smaller  and  outermost  branches  and  twigs  of  infested  material  are  well 
parasitized.  This  fact  was  also  noted  by  H.  E.  Hodgkiss  and  P.  J. 
Parrott  (Jour.  Econ.  Ent.,  vol.  VII,  227,  April,  1914). 


NOTES  ON  THE  RICE  WATER-WEEVIL  (LISSORHOPTRUS 

SIMPLEX  SAY) 

By  J.  L.  Wbbb,  Bureau  of  ErUomology 

The  amount  of  damage  done  yearly  to  the  ric<»  crop  by  the  rice  wat4'r- 
weevil  is  (»xtrciiiely  hard  to  estimate.  In  most  cas(*s  no  rice  is  killeil 
outright.  On  the  other  hand  practically  every  rice  field  is  infested 
to  a  great  or  or  l(*ss  def!;riH*.  The  eflfect  of  an  attack  is  the  pruning  off 
of  the  roots  n(»ar  the  base  of  the  stalk.  In  severe  attacks  all  the  rcK>t8 
may  l)c  cut  off,  in  others  only  a  few.  Where  the  pruning  is  not  too 
severe,  the  rice  plant  promptly  throws  out  new  roots,  continues  to 
live,  and  will  mature  Yet  wc»  do  not  know  just  how  much  haw  l>ec*n 
lost  in  weight  or  cjuality  of  yield.  The  difficulty  is  in  finding  a  field 
of  rice*  cntin^ly  frrr  from  attack  with  which  to  ctmipare  infest <hI  fields. 
In  extrriiM'  cases  the  rice  plants  arc  killed  and  the  loss  is  then  more 
easily  estimated.  In  g<»neral.  however,  the  loss  from  this  source  in 
consi<leral)le.  anti  well  worth  a<*tivc  efforts  in  the  way  of  prevention 
or  elimination. 

Skasonal  Hintcihy  \si>  Ha  HITS 

According  to  the  \vriter*>  ol»scTvations  the  adult  pa.ssi»s  the  winter 
in  <lead  grass.  e«<perially  grass  that  is  malted  down  upon  the  ground. 
In  order  tn  fiii<l  the  weevils  in  hibernation  the  gnuss  must  l>e  liftinl 
u|)  and  tlinioughly  shaken  out.  allowing  tlitMu  to  fall  to  the  ground. 
Close  exaniination  of  the  deluis  is  then  neces.<ary  in  order  to  dintin- 
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Fig.  23 — Lissarhoptrus  simplex 
miult  enlarged,  h  antenna  more 
enlaTRed  (After  Turher) 


guish  the  weevils,  as  their  general  color 
is  much  the  same  as  that  of  the  dry  grass. 
Great  numbers  of  weevils  pass  the  winter 
in  this  way.  Mr.  C.  E.  Hood,  one  of  the 
writer's  predecessors  in  the  study  of  the 
biology  of  this  insect,  records  the  finding 
of  large  numbers  of  hibernating  weevils 
in  Spanish  moss.  The  writer  believes 
Mr.  Hood's  observations  to  be  correct*,  for 
from  his  own  experience  he  has  come  to 
the  conclusion  that  dead  grass  is  the  more 
favored  place  of  hibernation. 

Emergence  from  hibernation  begins 
early  and  ends  late  in  spring.  The  earliest 
date  known  to  the  writer  upon  which  an 
adult  has  been  observed  to  be  active  was 
March  25.  The  latest  date  upon  which 
adults  have  been  found  in  hibernation  was 
June  26.  This  gives  a  period  of  three 
months  for  the  emergence  of  the  entire 
generation  of   hibernating  individuals. 

The  adult  weevils  are  usually  not  noticed  in  spring  until  the  first 
flooding  of  the  rice  fields.  Then  almost  immediately  they  are  to  be 
found  swimming  about  in  the  water  among  the  rice  plants  or  resting 
upon  the  leaves  above  water.  Sometimes  they  rest  upon  the  leaves 
apparently  for  hours,  but  when  touched  promptly  '*play  possum," 
fall  to  the  water  and  swim  away.  They  appear  to  be  equally  at  home 
either  in  or  out  of  water.  However,  it  is  impossible  for  them  to  breed 
in  any  but  water  plants. 

Dissemination  from  hibernating  quarters  probably  takes  place 
mostly  at  night.  The  writer  has  never  observed  weevils  in  flight 
during  the  day.  He  has  observed  them  quite  frequently  flying  to 
lights  at  night. 

The  first  injury  to  the  rice  plant  occurs  upon  the  leaves  and  is  done 
by  the  adult  weevils,  probably  both  prior  to,  and  succeeding  oviposi- 
tion.  This  injury'  takes  the  form  of  longitudinal  feeding  scars,  the 
weevil  eating  out  a  longitudinal  furrow  in  the  leaf,  just  as  broad  as 
the  spread  of  the  mandibles.  Only  the  thin  epidermis  is  left  where 
the  feeding  is  done.  Little  real  damage  is  done  in  this  way,  but  the 
work  is  very  characteristic  of  this  species. 

Copulation  and  egg  lajnng  apparently  commence  shortly  after  the 
adults  reach  the  flooded  fields  of  rice.  When  ready  to  deposit  an  egg 
the  adult  female  crawls  down  the  rice  stem  beneath  the  water  and 
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.surface  of  dirt  to  one 
of  t  ho  principal  roots. 
Here  she  inserts  the 
ovipositor,appareni- 
ly  by  merely  forcing 
FiK.  '2\  K}i)i  of  Hirr  WatiT  Wt^vil  in  portion  of  rirr  riMit.  the  tip  of  thi«  organ 
T\w  rpp  h:is  Ni-n  «*x|mis<'<I  hy  rniioviiie  tin*  rpiiU-miw  nf  through  the  cpider- 

inisof  the  root.  The 
CKg  ffiR.  24)  is  then 
placed  loiiKitutiinally  just  inside  the  epidermis.  The  orb  is  cylindrical, 
pearly  white.  luul  about  on<*  thirty-second  of  an  inch  in  length.  It  is 
three  or  four  times  as  Iouk  as  broad  ami  is  barely  visible  to  the  naked 
eye.  The  writer,  with  the*  aid  of  a  binocular  microscope  has  found 
as  many  as  three  eg^s  laid  end  to  end,  apparently  through  the  same 
hole  in  the  epidermis.  In  other  cases  only  one  in  a  place  was  found. 
The  microscojH'  failed  t(»  reveal  any  evi<lence  of  the  use  of  the 
mandibhvs  in  makin^r  the  hole  in  the  epidermis  for  the  insertion  of  the 
oviposit  I  »r. 

For  the  first  few  days  of  its  existence  the  larva  remains  within  the 
root  in  which  it  was  hatched,  feeding  upon  the  inner  root  tissues  and 
increa.siiiK  in  siz(\  It  advances  along  the  root  longitudinally,  eating 
out  a  j)assagt»way  as  it  goes.  Hy  th(^  time  it  has  exhausted  the  niitri- 
tivi- qualities  of  this  first  root,  it  is  large  en<»ugh  to  proci'ed  farther  and 
gin's  tn  MiKithiM"  null  imdi'ti'rrrd  by  the  surrounding  mud.  Whether 
it  f<rd<  little  or  murh  iipmi  >uriM'ssive  roots,  praetically  »ill  nM)t.'a 
atl;n'k»'d  livr  killrd.  Ofii-ii  ?.i'veral  Inrva*  arr  found  among  tlie  mot? 
of  a  >inuli*  plant  pi.  l.*^  and  work  jireat  destruction  there.  At  thi-s 
sta;:i'  many  of  ihr  larva-  an*  ia*»ily  di>c'los«'«l  liy  pulling  up  inf(*st4Ml  rice 
I^lant-*  ;iiid  >)iakiitir  tlir  rnnt>  in  water  until  washed  clean  of  inuij. 
Sonn-  iaiNa-  alway-  float  mi  thr  >\irfai'r  of  ilir  watrr.  while  others  sink 
tn  ilii-  li«ittnrii.  \\  Ih'Ii  till-  roots  nf  a  r'u'v  plant  are  s<'verely  injure*! 
till-  li:i\r>  Turn  yrljiiw.  and  ariNUilinu  t<»  Tuj-kcr'  may  evrn  fall  i»vi'r 
iijHvn  '  I.I    -MI  lai-r  *>i  t  In-  \\  atfi". 

\\  i  .  ..  ti. ;!;_.,.. v\  I,    till'  lai\a  i-  fiiuri  nrM'-f<»urlh  to  one-half    iiirh    in 

!■  ■  -'•  !.i"  r.  :iii"l  milk  whiii-.     In  pn-paralinn  for  the  eotrinc 

■  'jt-l't-.-ji-Hir  ii-rlfani'Ui:— liaprdn!a>sof  ilirt  whirh 

i'      ■  ■'■    '.-  ii'!i\  iJii-UMi!-    pi.  i:{'.    Tlie  tMitside  iif  thi« 

I    .:  ■  ■.  ■  M  ;■.  !:■!  't\  a!  ill  ^liajM*.     1 !  AN  (»iild  be  intert*>tiiu: 

'■  .t  ■;.■.■.."  |.r!-!i.-  i!,i-  rr-uli.  but  in  the  n:itur« 

.-■■■.■  ''■■     ::ii'-   wi.-   iM:|M.^<iMf.     Within    th.- 

!    ■■       ■  '    '•'.-■■•  I   !^  -ArlMdi-.l.     Safe  within  thi- 
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retreat,  as  if  to  make  itself  doubly  secure,  the  larva  spins  a  thin  silken 
sac  or  cover  about  itself.  The  writer  has  found  as  many  as  fifteen 
pupal  cells  attached  to  the  roots  of  one  rice  plant. 

The  pupa  shows  somewhat  the  form  of  the  adult,  but  is  entirely 
white  like  the  larva.  The  duration  of  the  pupal  stage  is  probably 
from  one  to  two  weeks.  When  fully  mature  the  adult  breaks  through 
the  wall  of  the  pupal  cell,  crawls  up  the  root  to  which  the  pupal  cell 
was  attached,  and  so  escapes  to  the  open  air. 

The  length  of  time  the  insect  spends  in  each  of  these  four  stages  is 
not  definitely  known.  However,  the  time  from  deposition  of  the 
egg  to  the  young  adult  stage  in  the  spring  has  been  approximately 
determined.  In  a  plot  of  rice  which  was  first  flooded  on  June  1,  1912, 
the  writer  found  a  young  adult  in  a  pupa  case  on  July  8,  1912.  The 
egg  could  not  have  been  deposited  before  the  rice  was  flooded,  and, 
supposing  it  to  have  been  deposited  the  first  day  of  flooding  (June  1) 
the  time  occupied  in  reaching  the  adult  stage  by  July  8,  was  thirty- 
eight  days,  or  five  and  one-half  weeks.  It  is,  of  course,  possible  that 
even  less  time  than  this  was  actually  occupied  by  the  insect  in  pass- 
ing through  the  different  stages. 

Generations 

Various  cage  tests  and  field  observations,  conducted  bj'  the  writer, 
have  showil  that,  under  favorable  conditions,  at  least  a  partial  second 
generation  of  rice  water- weevils  in  a  season  is  possible. 

On  July  29,  1912,  a  pan  of  growing  rice,  known  to  be  infested  with 
larv'a^  hatched  from  eggs  deposited  by  over-wintered  adults,  was  placed 
in  a  cage.  By  the  side  of  this  pan  within  the  cage  a  pan  of  uninfested 
rice  was  placed,  the  object  being  to  determine  whether  or  not,  when 
young  adults  emerged  from  the  infested  rice,  they  would  deposit  eggs 
in  the  uninfested  rice,  and  so  start  another  generation  the  same  year. 
On  August  31,  1912,  the  roots  of  two  or  three  rice  plants  in  the  last 
mentioned  pan  were  washed  out,  revealing  one  medium-sized  lar\'a. 
On  September  23,  1912,  the  roots  of  several  more  plants  in  this  pan 
were  washed  out  and  six  larvae  were  found.  The  pan  of  old  rice  from 
the  other  end  of  cage  was  then  removed,  and,  no  weevils  being  observed 
in  the  ca^c*,  a  small  quantity  of  dead  grass  (previously  shaken  out)  was 
plac(*(l  there  to  provide  hibernating  quarters  for  any  adults  that  might 
later  emerge  from  the  remaining  pan  of  rice.  On  April  G,  1913,  the 
dead  grass  was  taken  out  of  cage  and  carefully  shaken  out  over  a  table. 
Eight  living  rice  water-weevils  and  the  remains  of  one  dead  one  were 
thus  disclosed. 

Aiiotiier  cage  test,  practically  a  duplication  of  that  just  described, 
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yielded  on  March  22,  1913,  eighteen  living  Lissorhoptrus  adults  and 
thirteen  dead  ones  in  the -dead  grass  at  bottom  of  cage. 

The  following  account  of  a  cage  test  to  determine  the  number  of 
generations  of  the  rice  water- weevil  is  copied  verbatim  from  the  not^s 
of  the  writer: 

"Crowley,  La.,  July  22,  1912:  A  few  days  ago  I  emptied  Cage  No. 
3,  and  placed  therein  a  pan  of  young  growing  rice.  Today  I  released 
thirteen  young  adult  Lissorhoptrus  reared  from  pupse,  in  this  pan. 
Also  placed  in  bottom  of  cage  some  dry  grass  suitable  for  hibernating 
quarters,  and  hung  a  bunch  of  Spanish  moss  in  the  opposite  end  of  the 
cage. 

July  26,  1912 — Placcnl  two  more  n»are<l  aciiilttf  in  pun. 

July  27,  1912— Placod  ono  more  adult  in  pan.    This  one  taken  from  pupa  caae  in 

field. 
July  31,  1912 — Placed  one  mon?  reannl  adult  in  pan. 
Augui*t  1,  1912 — Placed  one  more  young  adult  in  pan. 
AugUHt  2,  1912—      "        "        •'        "         "     •'       " 
AuRUtft  3.  1912—      "         "         "        "         "     •'       " 
AuioiHt  5,  1912—      "        "         "  *         •'     *•       " 

AuKUnt  6,  1912—  •*  "  "  "  "  "  *• 
August  8,  1912—  "  "  "  "  "  '•  " 
August  9.  1912-      "        ''         *'         *•         "     *•       *• 

•'September  18,  1912-  Pulled  up  all  rice  in  pan  and  washed  out 
roots  in  water.  Only  one  small  Lis,sorhoptrus  larva  found,  neinoved 
moss  from  vats^v  :ind  found  two  adult  weevils  in  it.  I^emovecl  ilviul 
grass  from  bottom  of  cage  and  found  114  weevils  in  it.  Two  wiH'vils 
foun<l  in  cage*  neither  in  moss  nor  grass." 

From  the  foregoing  it  would  appear  that  where  a  generation  of 
weevils  mature*  in  early  rice*  in  the*  spring  there  is  a  possibility,  aiiil  a 
strong  probability,  of  a  second  generation  in  late  rice.  For  example. 
near  Hmvih-,  l.a..  on  .Vpril  1."),  VM'A,  th<»  writer  found  riee  water-wet»vils 
aetivr  in  a  fitid  of  recently  Hooded  riee.  By  June  1,  young  a«lult> 
were  jnuhaiily  pro* lured  in  this  field.  At  that  time  of  year  then*  wiii* 
ph'ntx  ot  \(^nn^  rice  recently  lioiMled  in  which  these  young  adults  could 
depo-.it  rm:^  fni  anotln-r  generation. 

Tin-  t'ollowiim;  Held  notes  were  made  by  the  writer  in  the  fall  of  1912: 

"<  rowhy.  Lii..  September  27.  1*.M2:  In  a  field  of  Japan  riee.  alniut 
a  (piMiii  r  of  a  fnile  ea-^t  of  the  experiment  station.  I  found  today  a  few 
living  l:ir\:e  of  A.  .'^imph.r  and  three  pupa'.  These  probably  Ix^lonf;  to 
the  -•■»-i»nd  i:rn<'iation  of  the  sea>on.  Larva*  an<l  pupie,  however,  were 
scai«M-.  A  iariic  nuihl»cr  of  ricr  jilants  were  pulled  up  to  fin*i  ihe 
>p»  •  in  eh*,  jii-t  riotitl.  The  rice  i>  headecl  out  and  apparently  riiM» 
rniiiiL:li  tn  harvest.      Field  has  heen  drained  but  water  still  stands  in 
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low  places.  Most  of  the  plants  pulled  up  had  roots  severely  pruned 
by  Lissorhoptrus, 

"Later  in  day  found  three  or  four  Lissorhoptms  pupae  in  a  field  of 
Japan  rice  about  one  and  one-half  miles  south  and  a  little  west  of 
experiment  station.     Field  had  been  drained  for  cutting. 

"Crowley,  La.,  October  5,  1912:  In  same  field ^(about  one-fourth 
mile  east  of  experiment  station)  in  which  I  found  larvae  and  pupae  of 
L.  simplex  on  September  27,  I  today  washed  out  three  living  larvae 
and  one  pupa  of  this  species  from  Japan  rice  roots.  Rice  had  been 
cut  at  this  place,  but  the  ground  is  still  wet  in  places. 

"Crowley,  La.,  October  31,  1912:  From  rice  roots  pulled  up  yester- 
day in  stubblefield,  I  today  washed  out  a  living  Lissorhoptms  larva 
and  one  adult  Lissorhoptms,*' 

The  above  observations  show  the  latest  fall  records  of  the  immature 
stages  of  this  insect.  Considering  the  period  it  takes  for  development 
from  egg  to  adult — five  or  six  weeks — there  would  be  ample  time 
during  the  spring,  summer  and  fall  for  more  than  two  generations. 
However,  it  does  not  appear  probable  to  the  writer  that  there  are  more 
than  two  generations  per  year. 

In  the  fall  the  adults  of  the  last  generation  go  into  hibernation  for 
the  winter  in  dead  grass,  as  already  described.  The  earliest  date 
in  the  fall,  upon  which  adults  have  been  found  in  hibernation  in  the 
field  by  the  writer,  is  September  30. 

Hosts  Plants 

During  the  summer  of  1912,  the  writer  conducted  a  series  of  cage 
tests  to  determine  in  what  native  grasses  the  rice  water-weevil  would 
breed.  DilTerent  species  of  grass  were  transplanted  to  flat  bottomed, 
galvanized  pans.  The  roots  were  well  covered  with  dirt  and  the  pans 
then  filled  with  water.  They  were  kept  filled  with  water  above  the 
dirt  during  the  tests.  Two  pans  were  used  in  each  cage.  Sometimes 
only  one  kind  of  a  grass  was  used  in  a  pan,  sometimes  more  than  one. 
After  the  water  was  placed  in  the  pans  adult  rice  water-weevils  were 
captured  in  rice  fields  and  about  one  hundred  weevils  placed  in  each 
pan.  After  allowing  ample  time  for  the  weevils  to  lay  eggs  in  the 
roots  of  the  different  grasses,  and  for  these  eggs  to  produce  larvae,  the 
roots  of  each  kind  of  grass  were  washed  out  in  water  to  determine 
whether  or  not  rice  water- weevil  larvae  were  present.  The  following 
species  of  grasses  were  found  to  be  infested  by  the  rice  water-weevil: 
Echinochloa  zelayejisis  H.  B.  K.,  Paspalum  dissectum  L.,  Paspalum 
boscianinn  Fliigge,  Syntherisma  sanguinalis  (L)  Dulac,  Capriola  dacty- 
Ion  (L)  Ktze,  Axorwpus  comprcssus  (Sw)  Beauv.,  Panicum  hiaus  Ell, 
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Panicum  dichotomillorum  Michx.,  Jussicca  suffruticosa  L.,  EleachartM 
cbtusa  Schult. 

The  following  species  were  found  to  be  not  infested:  Paspalum 
dilaiatum  Voir,  Commelina  sp.,  Ih'odta  Hrginiana  L.,  and  Edipta  oBm 
(L)  Hassk. 

The  following  species  were  found  to  be  infested  in  the  field:  Pcw- 
palum  larrafUigoo  Arech.,  Pasjyahun  pUcaiuhim  Michx.,  and  Cyperwi 
flavicornus  Michx. 

Method  op  Control 

C^areful  experiments  have  demonstrated  that  drainage  is  still  the 
safest  remedy  for  the  rice  water-weevil.  The  proper  time  to  com- 
mence drainage  of  the  fields  is  from  two  and  one-half  to  three  weeks 
after  the  first  flooding,  while  the  lar\'u*  are  still  young.  Drainage 
should  continue  for  a  period  of  two  weeks.  A  shorter  |)eriod  of  drain- 
age will  not  kill  the  lar\-a»,  and  a  longer  i>eriod  will  injure  the  rice. 
Farmers  should  not  wait  until  the  rice  begins  to  turn  yellow  before 
commencing  to  drain.  The  damage  is  practically  all  done  by  that 
time,  and  the  rice  needs  water  to  enable  it  to  throw  out  new  roots  and 
recover  from  the  attack  of  the  insect. 


AGRILUS  POLITUS  SAY  INFESTING  ROSES 

Hy  IIahiiy  H.  Wkiss,  JxM.s/aw/  to  State  Entomvlo(jist^  S*'W  liruttswirk,  .V.  J. 

During  August.  lUl.'J,  whilr  insjM'cting  nurseries  in  northern  Xow 
Jersey  in  company  with  Mr.  K.  L.  Dickcrson  of  the  New  Jerwy  I><*- 
partm<»nt  of  Plant  Pathology,  our  att«'ntion  was  calK'd  to  the  death 
of  standard  ros4*s.  thr  strms  of  which  wen*  swollen  somewhat  at 
difT<Tciit  points.  \  luimber  of  infested  stems  were  collected,  some 
of  wiii<  h  were  Miit  to  Dr.  F.  If.  Chittenden.  I'nder  date  of  J  urn*  24. 
11M4.  Dr.  ( *liilt«ii<lrn  wrote  that  a<lults  had  emt-rged  an<l  had  U'en 
idi-iitifir<l  hy  Mr.  I!.  A.  Srhwarz  as  Atjrilus  pitlifus  Say.  hen»t4)foro 
reru!i|r«j  .1-  i»t'int:  i'li-d  only  troin  willow.  I  iifortunately  only  one 
.NjH'riiiit  n  ♦  iniri:'«l  Innii  my  i:alU  antl  .Mr.  ( '.  A.  Frost '  was  of  the  opinion 

•>!■,-■  \\ii'.'..\:  *'•■  .iIh.v- .  Mr  I-i..-f  infninis  iiii-  tl»:it  Mr.  Cha8.  Korrriiuiiiis  of 
H' iL':'ii.'.  '  .  \v}.<'iii  I.'-  'iTi'  iii>  -|)«  iiim-n.  i«-plii-.l -Ls  fulliiw.-H.  "I  have  t'XamiiiCNl  yttur 
A  .'  •  v-  :  ■.  I  I't  liiiiy;  i'  -•in-  f<i  hi  %  vmm«  r  y  nf  tlir  I  .iirn|H:iii  nrnti.n  Linn,  and  it 
n-.  in"  1.  -  \. :  \  iiiii.-'.  vm  VI'  -'i:  l:;i' '.  Imi*  jm  ^iiiiIIit  Tin*  clytnii  <«ru}ptun*  and 
tl.'-  I':-t:  •  '..:|i  •-  '  i.|-".if  )":i  .ir«-  tht-  »..irni-:  i«rily  tli«-  lna.i  is  ri  liMlc  niorr  irrofOllar, 
i.'i-  '''■•  ii'  f  •  .:  -J  ;•--  -t.i  I. Ml.  It  ])*i'-i-ri'>  :ill  tl.r  -ih-iiJh'  I'l.jrar'i-rs  ni  I'trir/iM  but 
'  I     T     •..'•!.■•,•.'.■!.     I"  '•■:.)>   r  I     l-Ti '1   :i-   V. It'll'. 

f  .'.••■ilv    i'   uii;   \>'-   1.    -.--irv   Til  ..li':iin   :i  l;iru'i  "•  ri«  -  iH-fnri'  tlu*  ilouhc  in 

!>  I .  :•   .'f.  I  .  i*.  I.,    rl-   in-  !    iji 
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that  it  was  a  European  species.  Dr.  Chittenden  mentions  however, 
that  as  far  as  he  knows  no  one  has  ever  studied  the  foreign  species  of 
this  genus  in  comparison  with  the  native  ones.  Inasmuch  as  a  con- 
siderable amount  of  the  injury  occurred  on  standard  roses  which  had 
been  imported  from  Holland  in  the  spring  of  1913,  it  was  at  first 
thought  to  be  an  imported  species.  However,  Mr.  H.  M.  Quanyes,  of 
the  Phytopathological  Institute  of  Holland,  to  whom  I  sent  photo- 
graphs of  the  gall  and  a  description  of  the  injury,  replied  that  no  such 
insect  work  occurs  in  Holland  on  roses. 

Nature  of  Injury:  The  work  of  the  larva  is  characteristic  of  an 
Agrilus  species  and  consists  of  a  spiral  band  of  channels  in  the  sap- 
wood,  these  channels  being  very  close"  together  for  a  distance  of 
from  three  quarters  of  an  inch  to  two  and  one  half  inches.  After 
making  these  galleries,  the  larva  goes  up  the  stem  in  a  zigzag  fashion, 
sometimes  just  under  the  bark  and  other  times  irregularly  through 
the  pith  and  sapwood  for  a  distance  of  from  three  to  six  inches  where 
it  constructs  an  overwintering  larval  chamber  which  serves  for  pupa- 
tion in  the  spring,  the  adults  emerging  the  early  part  of  June.  The 
swelling  or  gall  on  the  stem  occurs  over  the  spiral  band  of  channels 
and  varies  in  size  from  being  almost  imperceptible  to  twice  the  dia- 
meter of  the  stem,  depending,  of  course,  on  the  size  of  the  larva  and 
its  activity  in  making  a  spiral  band. 

On  Rosa  rugosa,  these  swellings  were  sometimes  marked  by  longi- 
tudinal shallow  splittings  of  the  bark  varying  in  length  from  one 
eighth  of  an  inch  to  one  inch.  On  stems  not  as  woody  as  those  of 
nufosQj  the  splittings  were  deeper  and  more  open.  As  a  rule,  on  Rosa 
rugosa  only  one  gall  was  observed  to  a  stem  and  it  occurred  anywhere 
from  the  ground  up.  In  a  few  cases  three  or  four  were  counted  on  a 
rugosa  stem  and  five  on  a  Carolina. 

The  leaves  of  the  infested  roses  first  turn  yellowish,  finally  withering 
completely  and  turning  bro^^^l.  The  stem  being  weakened  at  the 
swelling  breaks  ofT  easily.  At  one  nursery  in  New  Jersey,  $200  worth 
of  standard  roses  were  destroyed  because  of  this  insect  and  at  another 
it  required  the  services  of  two  men  for  over  two  days  to  cut  and  bum 
infested  stock. 

Varieties  Infested:  Standard  roses  as  a  rule  are  grafted  on  rugosa 
stock  and  Rosa  rugosa  seem  to  l)e  particularly  subject  to  attack.  In 
addition  the  insect  was  found  infesting  Rosa  Carolina,  Rosa  blanda, 
Rosa  mullijlora  Japonica,  Rosa  rubrafolia,  Rosa  niiida,  Rosa  setigera 
and  wild  ros(»s. 

Distribution:  In  New  Jers(»y,  infestations  were  found  at  Ruther- 
ford, Milihurn,  Springfield  and  Englewood.  Mr.  F.  Windle,  of  West 
Chester,  Pa.,  has  noted  injury  to  Rosa  rugosa  in  that  vicinity.     Mr.  H. 
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Homig,  of  Philadelphia,  has  collected  similar  galls  on  wild  roees  at 
Bustleton,  Pa.,  and  Mr.  E.  L.  Dickerson  records  them  as  occurring 
on  wild  ros(»s  at  Nutley,  N.  J.  Mr.  Geo.  G.  At  wood  of  the  New  York 
Department  of  Agriculture  writ<*8  that  he  has  often  seen  abnormal 
swellings  of  rose  stocks,  particularly  Manetti  and  multi-flora. 

Considering  the  nature  of  the  injury,  it  is  evident  that  the  cutting 
and  burning  of  infested  stems  is  the  only  method  of  control. 


SOME  COCCINELLID  STATISTICS 

By  H.  K,  EwiNG,  Oregon  Agricultural  College,  CorvalliSf  Oregon 

In  the  western  part  of  Oregon  plant  lice  arc  very  abundant  and  de- 
structive. This  is  especially  true  in  the  Willamette  Valley,  where 
we  find  agriculture  well  advanced,  the  climate  quite  mild  and  vege- 
tation luxurious.  Among  the  various  species  found  in  the  valley, 
few,  if  any,  are  more  destructive  than  Phorodan  humuli  Schrank,  the 
bop  aphis;  Aphis  brassicce  Linn.,  the  cabl)age  aphis;  and  Aphis  tnbumi 
Scop.,  an  aphid  found  on  several  garden  and  other  plants. 

We  have  in  the  valley  also  several  well-known  species  of  Coccinellids 
which  usually  do  heroic  work  in  checking  the  plant  lice,  but  the  writer 
has  noticed  the  absence  of  a  few  species  of  these  l>eneficial  insects 
that  are  quite  couinion  in  other  sections  of  the  country-.  Hence  I 
decided  to  introduce  some  of  thes(»  into  this  section  of  Oregon,  and, 
as  a  preliminary  step,  have  taken  a  few  statistics  on  the  relative 
nuinlxTs  of  th<' different  species  of  coccinellids  found  feeding  on  the 
three  sprcirs  of  aphids  li.entioiu'd.  an<l  also  fe<»ding  from  the  coll  sap 
secreted  by  stipuh'  jrlands  of  vetch  plants.  Data,  which  gives  us 
some  idea  of  the  nmni)ers  of  lady-birds  pres<»nt  in  any  situation,  and 
espe<*ially  data  wliieh  nives  the  ratios  of  the  numbers  of  individuals 
of  eaeh  speeies  present  and  preyiuK  on  any  plant  louse,  are  verj*  S€*r- 
vieeal)lr  in  iM'Ipiim  estimat*'  the  value  of  a  speeies  after  it  has  om-e 
been  iiit nuhiced. 

In  onlfi  In  ^et  the  popiiiafion  >lati>ti<'s  we  eojh^ctetl  all  adult  boetlc^s 
that  wt'w  pn'>ent  in  thr  f«>Ihi\vinu  >it nations:  feeding  on  Phormion 
hutunlt  Srliiank.  cm  ln)|)>:  feedinK  t>n  Aphis  i  thurtii  Scop.,  on  thistloft; 
fi'edini:  mx  Aphi>  iilnnni  Srop..  on  iamb's  ipiartiTs;  feeding  on  Aphis 
hni>-Hn  Linn.,  on  kah*;  ami.  ia-iiy.  feeding  in  vetch,  chiefly  from  a 
eell  >ap  -iMiefrd  l»v  .-jM-rjal  j:lan«l>  on  the  >tipule>  of  the  leaves. 

Tlir  ((illrrtions  fiom  hop-*  wen- n  adr  Auuu>t  P.»,  \\)\l\,  WecoUoctfHl 
all  of  thr  iii«li\  idnal-  foinui  above  oui  knee-  anti  up  to  as  high  tLA  we 
could  na«li.  I.ati  r  <oniit>  -showed  that  'J()'.»  indi\  iduals  were  captuivil. 
The^r  wen-  di>nibuird  aii.oiit:  the  diffi'imi  >|MM'ies  as  follows:    Hippo* 
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daniia  spuria  Leconte,  25;  Hippodamia  convergens  Gu^r.,  116;  Cocci- 
nella  irifasciata  Cr.,  12;  Coccinella  transversoguUata  1;  Cycloneda 
sanguinea  Linn.,  53;  Adalia  bipunciata  Linn.,  2. 

On  August  19,  1913,  collections  were  made  of  all  the  coccinellids 
found  feeding  on  many  thistles,  upon  Aphis  viburni  Scop.  The  total 
number  of  beetles  found* was  276.  These  were  distributed  as  follows: 
Hippodamia  spuria  Leconte,  17;  Hippodamia  convergens  Gudr.,  241; 
Hippodamia  parenthesis  Say y  2;  Coccinella  P-wototoHbst.,  7;  Coccinella 
irifasciata  Cr.,  9. 

On  August  20,  1913,  a  large  number  of  weeds,  lamb's  quarters,  were 
examined  and  all  adult  lady-birds  were  collected.  They  were  feeding 
on  Aphis  viburni  Scop.  In  all  988  beetles  were  gathered.  They  be- 
longed to  six  species,  and  in  the  following  numbers:  Hippodamia 
spuria  Leconte,  30;  Hippodamia  convergens  Gudr.,  913;  Hippodamia 
parenthesis  Say,  6;  Coccinella  d-notata  Hbst.,  26;  Coccinella  trans- 
versoguttata  Fald.,  1;  Cycloneda  sanguinea  Linn.,  12. 

In  a  kale  patch  feeding  on  Aphis  brassicce  Linn.,  we  collected  344 
adult  lady-birds.  These  represented  all  that  were  found  on  four 
rows  of  kale.  The  collections  were  made  August  21,  1913.  These 
different  indi\iduals  were  distributed  among  four  species  as  follows: 
Hippodamia  spuria  Leconte,  28;  Hippodamia  convergens  Gui^r.,  314; 
Hippodamia  parenthesis  Say,  1;  Coccinella  9-notata  Hbst.,  1. 


Table  Showinq  the   Relative   Abi  ndance  or  the  DirrEREHT  Spbcibb  op  Coccinbllim  por  Five  Dipperbnt 

SiTlATIONP  IN  PeRCBXTAGE  TeKMA  OP  THE  ToTAL  PopTLATIOK  PRESENT 


Hippo- 
(Umia 
spuriB 

Relative  Abundance  Exprcfwed  in  PercratacM  of  Total  Population  Pmtnt 

SitiuUioiM 

;    HipiJO- 
damia 
'  eonvtrxenfi 

"•»^      Coccinella 

riamia 

.     .      9-notata 
pa*enth<Mti 

Coccinella 
trifaaciata 

CorctneOa    ^   ,       .        Adaha 

C>  cloneda     . . 
tranarefBo-                       tipune- 

gutUta      -^•"**        t.u 

Feeding  on  Phorodon 
kumuli,  on  hopH 

11  9 

W  5 

1 

1      X7  3 
'      92  4 

_- 

5  9 

0  5            25  3              Id 

Feeding  on  ApKi*  n- 
bumi.  on  thistleai  . 

6  2 
3  0 

i»  7             2  5 
0  ft             2  6 

3  3 

_              _                 _ 

Feetling  <in  Apki»  vi- 
burm.     on     bunb's 
quartcRi       



0  1               12                — 

Feclinn     on     Apkis 
bramcm.  on  kak  . 

K  1 
8  69 

;       91  3 
S7  05 

1 
0  3      ;      0  3 

— 

■ 

Fro<lintf  on  rell  !«ap  »)f 
vetch 

-          ;       269 

1.26 

—               0  31              — 

The  collections  from  the  vetch  fields  were  made  June  4,  1913.     We 
selected  a  strip  of  luxuriant  vetch  240  feet  lonp:  and  six  feet  wide,  and 
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collected  all  the  adult  beetles  present.  In  our  bunt  we  turned  back 
and  over  the  vetch  plants  in  order  to  get  the  coccinellids  from  the 
lower  leaves  and  the  ground.  This  half-day  hunt  resulted  in  the 
capture  of  6ii3  lady-birds.  The  numbers  of  individuals  of  each  species 
were  as  follows:  Hippodamia  spuria  Leconte,  55;  Uippodamia  conver- 
gens  Guer.,  551;  Coccinella  9'notata  Hbst.,  17;  CoccineUa  trifasciala 
Cr.,  8;  Cycitmeda  sangutnea  Linn.,  2. 

From  these  figures  we  get  the  following  percentages  of  the  total 
coccinellid  populations  for  each  species  found  in  the  difTercnt  situa- 
tions.    TlH»y  are  given  above  in  tabular  form. 

These  jxTcentages  may  l»e  expreswMl  graphically  as  I  have  done  in 
Figs.  25  and  20.  In  Fig.  25  it  is  at  once  noted  that  Hippodamia  con- 
vergvns  Clu^T.  is  by  far  the  most  common  8i)ecies,  in  fact  the  individuals 
of  this  species  constitute  a  majority  of  the  coccinellid  population  in 
each  situation.  Perhaps  the  next  most  striking  feature  noticed  is 
the  large  numlier  of  individuals  of  Cyclotwda  sanguinea  Linn.,  found 
feeding  on  the  hop  aphis.  In  the  statistics  for  the  other  situations 
this  species  is  quite  rare,  being  al)sent  entirely  in  the  statistics  for 
the  cal)bage  aphis,  on  kale  and  from  the  counts  for  Aphis  vibumi 
Scop.,  on  thistles.  In  fcmr  of  the  situations  IlippiHlamia  spuria 
Leconte  is  found  to  be  secon<l  in  numl>ers.  as  it  doubtless  is  in  impor- 
tan<'e.  This  is  in  arcordance  with  a  previous  statement  made  l)y  thi* 
wriirr  i.Inri{\AL  of  K<  onomk  Knt(»M()L()<jy,  Vol.  t»,  p.  lt)4),  but 
without  the  autlioriiy  of  populati(m  stati>tic*s.  With  the  exception  t»f 
Coccimlhi  trifnscintti  Cr.,  when  found  feeding  on  the  hoj)  aphis,  no 
<»tlM'r  >p«'rir>  i>  found  in  su<-h  numbers  as  to  e<|ual  or  exri^ul  5  |M*r 
cent  of  the  total  population  for  any  <*nvironment.  Hence  thcM*  rartT 
sperics  an' <if  littli-  vahic  from  an  (M-onomic  standpoint  *)n  account  of 
their  small  numbers. 

In  Fig.  2ri.  wc  iioti<-c  that  similar  <onditions  pn»vail  in  the  vcirb 
field.  II fft/nnlanmi  n'ntirtjfns  Cuer.  i)redominates  to  the  ext«*nt  i»f 
con>titutinn  over  S7  per  cM-nt  of  the  total  population.  Hippodnmin 
spurni  Ltroiitr  roiiie>  MTond.  \\\\\W  Cyclnutdn  mimjuima  Linn..  S4-> 
c«>!ii!i.i.ii  in  tlir  liop  fields.  eoii>titute>  only  a  little  over  ,\\  of  1  |H*r  cent 
of  the  ti>t:(l  |Mipulation. 

Ill  iln-iim.  I  nay  add  that  th<'  mimJM'rs  of  IlippiHinmia  spurui 
Jj-rMiiTi-.  iMiind  ill  tlie^*  >itua!ltni>  a>  eoiiipare<l  with  those  of  Hipptp^ 
till II.  ff  .../,'«/.;/ /IS  <Iu«'i..  do  not  ronipaie  a>  favorai>ly  as  they  do  in 
the  -t:iii-iij-  nhtaiinMl  inun  hibematinu  ii  a»es.  II<'re  IlippiHinmin 
>fn,,  'I   l.iri.nn-  will  iirtjuentlv    Im'  found  to  be  present  to  the  extent 

Ot    ;i'«'M'    "iH  -!  .ill    tin-    Iillli.tirl    nf    //////;n*/ff  m/»i    Ci»/i/ fH/*  »<*'   (  iU^'T. 
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Fig.  25 — Diagrams  show  ing  the  relative  numbers',  expressed  in  percentage  terms,  of  the 
total  population  of  different  species  of  Coccinellidae  found  in  four  situations 
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Fig.  26 — Diagram  showing  the  relative  numbers,  expressed  in  percentage  terms,  of  the 
total  population  of  different  species  of  Coccinellidae  found  in  each  patch  3q1c 
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A  NEW  PEST  OF  CANE  IN  FIJI  (SPHENOPHORUS 
NEBULOSUS  MACLEAY) 

By  J.  F.  Illinqwobth,  Ph.D.,  Professor  of  Enlomolt>gy,  College  of  Hawaii,  Honolulu^ 

T.  H. 

This  is  a  small  l)ectlc  borer,  similar  \i\  form  to  the  ordiiiar>'  cane 
borer  (Khnbdocnemis  obscuru^).  Though  of  smaller  size  it  is  exceeiiingly 
prolific;  fortunately,  for  the  present  at  least,  it  appears  to  do  little 
damage  to  the  sound  <*ane.  They  deposit  their  eggs  in  any  rupture  in 
the  stalk,  hence  they  are  very  al)undant  in  rat-eaten  cane,  or  old  stalks 
which  are  full  of  exit  holes  of  the  ordinar>'  borer. 

This  l)eetle  would  prove  a  difficult  jx'st  to  control  if  it  ever  l>ei*aine 
abundant  enough  so  that  it  was  com{x^lled  to  attack  sound  cane.  Its 
power  of  multiplication  appears  to  greatly  exceed  that  of  the  ordinary 
borer  l)eetle.  This  fa<*t  was  brought  out  <luring  the  breeding  work  of 
the  Ta(*hinid  parasites,  when  the  ordinary  l)eetle  borers  were  lirwi  in 
large  inm  tanks,  to  obtain  grubs  for  the  flies.  These  tanks  were  filled 
with  short  cane  stalks,  and  about  two  or  three  thousand  of  the  adult 
beetles  placed  in  each.  Though  we  were  careful  to  pick  out  all  of  the 
beetles  of  this  smaller  speckles,  sometimes  a  few  found  their  way  in  with 
the  others.  In  su<*h  cases  the  smaller  beetles  produced  so  many  ei^gg. 
in  the  souring  cane,  that  their  larva*  ate  up  most  of  the  foot!  from  the 
larger  sjKH-ies.  In  pla<*e  of  finding  only  one  or  two  here  and  then*  in 
th(»  stalk,  as  we  do  in  the  case  of  the  larger  grubs,  these  small  larva* 
wen*  in  dozens  in  each  int(Tno<le.  They  work  along  in  parallel  i*han- 
nels,  side  by  side,  and,  unlike  the  large  borers,  never  make  rupture 
holes  through  tin*  rind  for  air.  IIen<*(*  a  parasitic  fly,  such  as  we  have 
for  the  ordinary  sjxM'ies,  would  hav(»  no  chance  to  reach  them. 

It  must  1h»  rtvognized  that  though  the  larger  bei»tl(*s  were  more  than 
\(K)  to  1  of  the  smaller  in  the  breeding  tanks,  referrtnl  to  above,  the 
conditions  were  not  so  favorabh'  for  th<»ir  <l(»velopment.  The  larger 
siH'(  ics  prcftT  fresh  cane,  though  their  grubs  will  continue  to  live  in 
tin*  >talks  aftiT  they  have  bwome  .*<our.  A  brief  des<Tiption  of  the 
sevrnil  stage's  may  help  to  re<*ognize  this  new  jK^st. 

l.AUV.K.  Numerous  in  parallel  <»hann<'Is  of  injured  or  souring 
stalks,  -pindle-'-haped.  tajwring  gra<lually  from  about  the  mi<ltUc 
tow:ir«l>  the  hviul  and  tail.  Comparing  them  with  the  ordinary  horer 
gruK.  the  head  is  smaller  in  proportion:  tlx^y  lack  the  ventral  enlarge- 
ment of  the  fifth  and  .^i\th  abdominal  s<*gments.  and  they  usually 
remain  ^trai^jhter. 

IN  I'K.  In  eavitie<  ju^^t  within  the  rind  of  the  stalk:  without  ccK*oon. 
Till-,  and  their  >niall  si/e  will  easily  di.stinguish  them  from  the  ordinary 
borer. 
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Adult.  Small  size,  at  least  one-third  less  than  the  common  species; 
reddish-brown  when  the  beetles  are  newly  emerged,  becoming  very 
dark-brown  with  age.  The  color  is  evenly  distributed  and  lacks  the 
darker  spots  that  are  found  on  R,  obscurus.  The  feet  lack  the  large 
pads,  and  the  antennal  knobs  end  rather  obtusely. 

The  following  description,^  by  William  Macleay,  from  specimens 
collected  in  New  Guinea,  appears  to  agree  for  those  in  hand. 

Sphenophorus  nebulosiis.  Reddish-brown,  opaque;  rostrum  thickened  and  scaly 
towards  the  head  and  with  a  fine  stria  along  the  whole  of  its  length;  the  club  of  the 
antennae  very  short  and  truncate. 

The  thorax  is  depressed  and  black  on  the  median  line.  The  elytra  are  strongly 
striate-punctate,  the  instersticcs  convex,  the  whole  is  indistinctly  clouded  with  differ- 
ent shades  of  brown;  the  pygidium  is  rounded  with  four  raised  lines  or  costse  densely 
clothed  with  scales.    The  femora  arc  unarmed.    Length,  3  lines. 

Mr.  Frederick  Muir  of  the  Hawaiian  Sugar  Planter's  Experiment 
Station,  collected  specimens  of  this  species  in  New  Guinea,  Amboina 
and  Larat. 

Remedies.  The  best  possible  method  of  control  that  suggests  itself 
would  be  to  expose  all  rotten  discarded  cane  to  the  sun  for  several  days. 
This  could  be  done  either  by  first  burning  the  trash,  which  would 
greatly  assist  in  the  destruction,  or  by  having  the  cutters  throw  all 
discarded  stalks  out  on  top  of  the  trash. 


THE  PROBABLE  BEST  METHOD  OF  REARING  CERTAIN 
SCARAB  JEID  LARViB> 

By  A.  A.  GiRAULT 

These  rough  figures  concerning  three  or  four  types  of  cages  used  by 
us  in  North  Queensland  for  rearing  to  maturity  scarabsDid  larvae  of 
root-feeding  habit  taken  from  cane  fields  and  elsewhere,  probably  indi- 
cates the  best  type  or  types  of  cage^,  but  the  results  are  complicated 
by  a  number  of  factors  which,  so  far,  we  have  had  to  ignore.  One  of 
these  factors  is  the  relative  hardiness  or  adaptability  of  the  half  dozen 
or  so  species  concerned  (LepidiotOj  AnoplognathuSj  Xylotrupes  CaU 
lodes  and  so  forth).  Here  all  species  are  taken  as  equal  in  this  respect, 
which  is  very  probably  not  so.  Another  complicating  factor  is  the 
number  of  insects  p(T  cage,  varying  greatly  from  a  hundred  or  more 
to  three.     In  1912,  the  average  number  per  cage  was  about  ten  while 

»  Pr>c.  Linn.  Soc.  X.  S.  Wah*,  1887,  2<i  Sor.,  Vol.  I.,  p.  192. 
'  Contribution  No.  20,  Hurt'AU  of  Sugar  Experiment  Stations,  Bundaberp,  Queens- 
land. 
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in  1913  it  was  about  twenty-five.  All  of  the  cages  were  filled  with 
sifted  volcanic  soil  planted  with  corn;  the  larvse  were  placed  upon  ibis 
soil  and  allowed  to  enter,  in  this  manner  selecting  the  most  hardy, 
since  the  weaker  ones  were  unable  to  enter  and  died  upon  the  surface. 
The  following  types  of  cages  were  used :  ordinary  square  wooden  lioxes 
(18  X  18  inches)  kept  in  and  out  of  doors;  the  same  with  wire  gauxe 
bottom  and  buried  into  the  earth;  ordinary  red,  earthenware  flower 
pots  kept  indoors  and  wire  gauze  Tower  breeding  cages  of  various 
lengths  buried  in  the  earth  for  their  entire  depth.  The  tabulations 
are  self  explanatory,  but  maturities  were  counted  if  the  pupa  was 
successfully  formed: 


Yew 


1912. 
1913 


TypeofCiii 


Wooden  boxai.  indoon 

Flower  pott,  indoorn 

Wooden  bout.  iDdoun 

Wooden  bout,  outdooni. . .  . 
Wooden  bout.  miiCFlknMMM 
FVyner  poU.  indoon 

Tower  etgea.  buried 

Wooden  bout,  buried 


ToUlXo, 

Ko. 

IVrCMl 

I^nrra 

Mntwiic 

Mni«hi« 

— 

— 

lft2 

51 

31. 

68 

IS 

32. 

1070 

47 

4  3 

1140 

35 

3.2 

S137 

163 

5  17 

161 

37 

33 

431 

111 

39. 

405 

117 

7»  % 

6564 


583 


19  3 


It  is  quite  probable  that  the  1912  results  are  high  because  of  the 
fewer  cages  (only  thirty-five),  thus  not  obtaining  a  true  averagi\  hut 
it  may  be  equally  probable  that  they  were  due  to  the  better  attentior 
which  each  kind  of  cage  received.  Thus  it  would  seem  that  the  kinc 
of  cage  mattered  very  little,  providing  they  received  goo<l  attention 
The  two  hundred  and  fifty  or  more  cages  of  1913  were  not  t^  wel 
looked  after,  individually,  as  were  the  thirty-five  of  1912.  Yet.  foi 
our  purpose,  it  wa.*<  much  better  to  use  a  large  numl)er  of  cages  witl 
smaller  returns  from  each,  since  in  1912  only  sixty-nine  maturitioi 
resulted,  whereas  in  1913  over  five  hundred  adults  were  obtaine<i. 

A  huixlred  |)er  cent  of  maturities  resulted  in  two  cases  in  flowei 
pots  with  three  and  seven  larva?;  in  an  ordinary  box  with  forty-foui 
larv.T  of  Xj^lntrufHs,  77  per  cent  matured;  with  twelve  cetonic 
larvie  in  a  flower  pot  88.3  per  cent  matured;  of  twenty  larvs  o 
Anophnjria(hu,^,  45  per  cent  matured  in  the  ordinary  box;  of  LepidioU 
larv:e,  the  next  largest  percentage  obtained  from  one  cage  was  08  wit! 
nineteen  larwT  in  a  wooden  I  ox  with  gauze  bottom,  sunk  into  tb 
earth.  In  two  other  cages  of  the  same  ty])e  and  with  the  same  species 
Gl)  and  f}7  p<T  <ent  of  maturity  were  obtained  with  twenty-seven  an< 
twenty-»-ix  units  n*siMTtively.     Hut  in  a  buried  Tower  gauze  cage  of 
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depth  of  forty-three  inches,  with  fifty-five  larva,  72  per  cent  reached 
maturity. 

It  must  be  understood  that  the  larvsB  reared  in  these  cages  were 
usually  a  half  or  more  grown  before  collected,  usually  remaining  in 
the  cages  from  two  to  five  months  before  they  were  ready  to  pupate. 

The  best  type  of  cage  for  this  purpose  seems  to  be  the  Tower  cage 
sunk  into  the  earth,  but  wooden  boxes  with  gauze  bottoms  are  perhaps 
equally  as  good  and  are  much  less  expensive.  Flower  pots  would  be 
the  third  choice.  Good  drainage  seems  the  essential  factor  from  the 
standpoint  of  the  cage. 


THE  SERPENTINE  LEAF-MINER  ON  COTTON 

By  E.  A.  McGregor,  Bureau  of  Entomoiogy 

In  the  course  of  the  investigations  of  cotton  insects  at  Batesburg, 
S.  C,  made  by  the  writer^  during  the  seasons  of  1911,  1912  and  1913, 
a  number  of  interesting  notes  have  been  made  on  the  serpentine  leaf- 
miner  of  cotton.  The  insect  is  a  Dipteron,  Agromyza  scuteUata  Fallen, 
belonging  to  the  family  Agromyzidae.  A  general  account,  imder  the 
name  A,  pusilla,  was  recently  published  by  Webster  and  Parks.  The 
present  paper  deals  more  particularly  with  the  species  as  an  enemy  of 
cotton  and  is,  therefore,  supplementary  to  the  recent  paper  by  Webster 
and  Parks  in  the  Journal  of  Agricultural  Research, 

This  species  has  been  identified  by  Mr.  W.  R.  Walton  of  the  Bureau 
of  Entomology  and  A .  L.  Melander  of  Washington  Agricultural  Ex- 
periment Station  as  A,  scutellata  Fallen,  and  by  Mr.  J.  R.  Malloch 
as  A.  pusilla  Mcigen.  Mr.  Melander  considers  puMlla  a  synonym 
of  scutellata  after  making  a  thorough  study  of  his  own  and  Mr.  Mal- 
loch's  material. 

The  species  is  by  no  means  peculiar  to  cotton.  In  the  United 
States  it  has  been  bred  from  quite  a  number  of  different  hosts,  repre- 
senting fourteen  families  of  spermatophjrtes  as  shown  in  the  accom- 
panying table: 


*  ])oth  in  the  field  observation  and  in  the  work  incident  to  the  breeding  o|)cr- 
ations  Mr.  F.  L.  McDonough,  of  the  Bureau  of  Entomology,  was  of  substantial 
assistance  to  the  writer. 
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|Vol.  7 


FamUsr 


N«.oru«u 


LecumiiKMa. 

CnicifcrMe 

Compoatc*. . 
Uahuxm... 


Cwearbitaow. . 
Pkntagiinoes. . 
QmniDMe 


Hanmmffidacer. 

LobeliMHP 

RanuDCukces. . . 
AtripUcw 


During  1913  the  leaf-miner  was  bred  from  seventeen  host  species 
at  Batesl)urg,  which  is  the  greatest  variety  recorded  for  any  one  local- 
ity. This  suggests  that  the  species  is  decidedly  omnivorous,  but  the 
preceding  table  reveals  an  apparent  preference  for  the  legume  and 
the  crucifer  families.  This  might  tend  to  show  that  A.  scuiellaia 
formerly  had  for  its  regular  host  a  species  from  one  of  these  two  fam- 
ilies.    The  seventeen  Batesburg  hosts  are  given  in  the  table  below: 

TABI.K  11.    I.wT  or  LcAf-MiNEft  Hiitrn»  Obatmvi.d   \t  H^Ti.MiiHti.  S.  C. 


CoitoD  '^'«««:«p»Miii  kerfmrtum 
Mu>tan!  iHr'iuirti  camfxttriM) 
NaiCuniuni  <  TrojMndum  m%nu*  • 
Ccm\»%  ( Vigna  ungvicuUxtn^ 
CockMiur  {Xnnthium  eanadfi*^' 
Com  (7m  mait) 

EnKU!<h  Wtrf  '\lAet-l 
Kutiiu  vine 


Lobrlia  (Lohthc  nrdimdu) 
(>ftk  incilliiiE  iQutrnu  gp.) 
JrruMilrfii-nak  (Ckmopodium  ftitfryi) 
NfvrVuil-L«(A«affiU«M- 
Rc'inaD  w<inii«niM!  f.imhrortii  ortemutJlM*.!^ 
Pvnrt-giim  '  Litptuhv^tr  9tynxt\'lua) 
Sunfltmtr  (Hriuinthia  annmui 
Wooiibinf  ( PartkfyuKWti  qum^uf^clia) 


Tho  liost  plants  of  .1.  scutfllnta  in  Kuropo  have  lKM»n  listo*!  l»v 
Wrl.st(T  and  Parks  J 

l»tMit)r  <  "liittond(*n  has  su^mestod  the  nanit*  '^clover  leaf-miner'* 
to  «li-!ini:ui>li  iIh'  spcrics.  hnt  since  other  plants  are  e<iually  attacked. 
it  wniild  scnii  pn'f<Tal)l<»  n<»t  to  employ  such  a  distinctive  name. 
\V«'i'-t«r  and  Tarks,  in  a  n'ccnt  paper  on  this  spoci<*s  <m  alfalfa.-  pro- 
puM-  tlic  name  "scrpcntim'  haf-niincr"  whi<'h.  to  the  present  writer, 
stM'Mis  mop'  appinpriat*'. 

M-.j.  .\;.'r.   i:.- .  v.. I.   I.  i.p.  .V»  ^7.  O.-t.   In,   VMW. 

'\\.!.-'.r    If:-!    I'.iik^.     'II, •■    >•  riH'?jtiiii-    I.^af-iniiPT.     Jmir.    Art-    He*.,    vol     I 

r,  .   1   « ••  f    lo   i''i:;. 
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The  life  history  on  cotton  has  not  been  determined  in  all  details, 
but  in  a  general  way  it  is  fairly  well  established  as  will  be  shown  by 
the  following  notes: 

Egg 

The  actual  deposition  of  the  egg  has  not  been  observed  on  cotton. 
On  several  occasions  numerous  adults  of  both  sexes  were  liberated 
under  control  upon  cotton  leaves.  On  these  occasions  many  puncture 
marks  were  made  on  the  upper  side  of  the  leaves,  but  no  oviposition 
was  effected.  These  incisions  resemble  precisely  the  ovipositional 
punctures  which  arc  always  to  be  found  at  the  point  of  origin  of 
the  tunnel,  and  it  is  very  probable  that  they  are  made  to  incite  the 
exudation  of  sap  for  feeding  purposes.  Thus,  unlike  o\aposition  in 
alfalfa,^  the  leaf-miner  invariably  inserts  her  eggs  on  the  upper  surface 
of  the  cotton  leaf. 

In  the  case  of  cotton,  the  leaf-miner  adult  makes  a  very  character- 
istic egg-puncture  in  the  leaf  (see  fig.  27,  a,  b,  and  c).  A  hole  is  first 
rasped  through  the  dorsal  epidermis 
and  then  a  small  chamber  is  excavated 
in  the  underlying  palisade  tissue.  The 
formation  of  this  chamber  causes  the 
overlying  epidennis  to  become  counter- 
sunk, thus  giving  somewhat  the  ap- 
pearance of  a  crater  or  drum-head  (best 
shown  in  fig.  27,  c).  It  is,  doul)tlcss, 
into  the  innermost  recess  of  this  cham- 
ber that  the  egg  is  inserted,  since  it  is 
always  from  this  point  that  the  tunnel 
begins.  Measurements  of  a  consider- 
able series  of  punctures  j'ielded  these 
averages:  longest  axis,  .138  mm.;  short- 
est axis,  .0942  mm. 

Lakva 

Upon  hatching,  the  larv'a  feeds  almost  exclusively  upon  the  pali- 
sade tissue  near  the  upper  surface,  and  consequently  it  is  there 
(plate  14,  fig.  1)  that  the  mine  is  formed.  If  the  infested  leaf  is  held 
between  the  eye  and  the  sun  the  entire  feeding  operations  can  be  seen. 
Holding  to  the  tunnel  walls  by  means  of  two  curved  hook  appendages 
(see  plate  14,  fig.  3,  for  the  remains  of  these  organs  in  the  pupa)  the  leaf 
tissue  is  rasped  by  the  ceaseless  activity  of  a  remarkable  black,  radula- 

*  Webster  an<l  Parks.  Tlie  Serpentine  Leaf-miner.  Jour.  Agr.  Res.,  vol.  I,  no.  1, 
Oct.  10.  1913. 


FIr.  27— a.  b  and  c 

thriH'  ovi|)0>itional  punctures  by 

.1  gromyza  ^cuteUaia^  X  IK) 
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FIk.  28— Diafo^aniatir  curve  illustrating  the  seaHonal  Rrmlationfi  of  tempermtun*  at 
Batcflburg,  S.  C,  and  the  appmxiniate  sune  of  nii(l-«unimc»r  aestivation  (ahaded) 


like  organ  (mandible)  which  nmy  be  extruded  or  retractc<I  at  pleasure. 
This  structure  is  swung,  like  a  inow^er's  scythe,  backward  and  forward 
with  an  arching  sweep  of  the  oral  region  of  the  lar\'a.  This  rasping 
organ  l)ecome8  vestigial  in  the  pupa,  but  still  remains  visible  as  a 
black,  anterio-median  ventral  prominence  (see  plate  14,  fig.  3  a). 

The  cephalo-phar}'ngeal  skeleton  (of  which  the  rasping  organ  is 
a  part)  is  Y-shaped  in  outline  and  consists  of  the  usual  three*  closely 
articulated  sclerites.  The  base  of  the  Y  (the  middle  on  hy|M>stonial 
Bclerite)  is  directe<l  forward  and  is  exten<le<l  terminally  into  a  some- 
what semicircular  plate  Cplate  14,  fig.  4  a).  This  plate,  the  distal 
sclerite,  bears  on  its  outer  surface  five  or  more  sharp  recur\-ed  teeth. 
The  hook-l)earing  plate  lies  normally  exi>osed  outside  the  mouth. 
The  arms  of  the  organ  are  of  une<|ual  size.  The  upper  arm  (plate  14, 
fig.  4  v)  is  much  longer  and  broad<'r  than  the  lower  and  is  somewhat 
geniculate;  the  lower  arm  (plate  14,  fig.  4  b)  is  short,  straight  and  nar- 
row. The  entire  device  is  densely  chitinize<l,  the  rasping,  hook- 
bearing  sclerite  lH»ing  (^specially  opaque.  A  thin  hyaline  lK>rcier 
occurs  on  the  inn(T  face  of  the  inferior  lateral  plate.  No  parastomal 
Bcleritcs  orcur  in  this  sjM^cies,  but  the  hy|M>stomal  segment  l>ears 
a  heavily  chitiiiized  ridge  or  proc<»ss  which  in  position  and  api>earanee 
is  at  Itast  analogous,  if  not  homologous,  to  a  weakly  fused  parastomal. 

Tin'  pivotal  center  of  the  ilevice  ap|M»ars  to  lie  at  some  point  along 
the  liyp(»t()!nal  segment.  Mus<le  bands  extend  from  the  distal 
ends  of  the  V-arms  to  \hr  eutit  iilar  integument,  and  it  is  obviously  the 
alternate  rontra<tion  of  these  muscles  which  imparts  action  to  the 
external  plate. 

Leave-  fre<|uently  harbor  >everal  indiviiluals  and  !is  many  as  a 
<lo/eii  wcll-fiirmetl  mines  have  been  counted  in  a  single  cotton  leaf. 
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Plate  14 


SeedlinK  cotton  leaf  with  two  mines  of  Agromyza  scuteUata  (natural  sixe):  fig.  2B.- 
adult  fiy  X  28:  A.  abdomen  from  above  (Semi-diagramatic,  to  represent  dorsal 
markings):  fig.  3-pupa,  dorso-lateral  view,  A  and  B  appendages  of  same,  X  55:  fig. 
4-detaU  of  oral  appendage  of  larva, — A  armed  mandible,  B  lower  branch  of  cephalo- 
pharyngeal  skeleton,  C  upper  branch  of  same,  X  200:  fig.  5-exit  incision  in  upper 
epidermis  of  leaf  made  by  mature  larva,  X  75.    (Author's  illustrations). 
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The  tortuous  courses  of  the  burrows  occasionally  sever  the  veins  of 
the  leaves,  causing  the  death  of  more  or  less  of  the  leaf  tissue.  It 
rarely  happens,  however,  that  one  tunnel  intersects  another. 

As  the  grub  increases  in  size  the  caliber  of  the  burrow  expands 
(plate  14,  fig.  1)  until  full  development  is  attained  at  its  cavernous  end. 
Having  reached  maturity,  the  larva  deserts  the  leaf  dorsally  through 
a  somewhat  crescent-shaped  incision  (plate  14,  fig.  5)  near  the  large 
end  of  the  mine.  Measurements  of  a  series  of  these  exit  holes  averaged 
1.00  mm.  for  the  longest  axis  and  .42  mm.  for  the  shortest  axis.  The 
average  dimensions  of  a  number  of  mature  larvse  in  natural  position 
(unextended)  were  2.00  mm.  long  by  .55  mm.  thick.  Since  the  act 
of  egg-laying  has  never  l)een  witnessed  by  the  writer,  it  is  impossible 
to  rei^ord  with  exactness  the  duration  of  the  larval  stage  at  Bateshurx. 
However,  a  series  of  twenty-three  larv«  collected  in  very  new  mines 
averaged  about  four  days  to  pupation.  Probably  about  one  or  two 
days  had  l>een  spent  by  these  larv©  in  developing  the  mines  to  the 
point  reached  at  the  time  of  collection.  This  would  fix  the  duration 
of  the  larval  stage  in  cotton  at  Batesburg  at  about  five  or  six  days, 
which  is  somewhat  greater  than  that  established  by  Webster  and  Parks 
for  this  stage. 

Pupa 

In  the  great  majority  of  cases  observed,  the  mature  larva,  upon 
escaping,  sought  the  soil  at  the  base  of  the  8to<'k  for  pupation.  IVually 
the  larva  buries  itself  very  shallowly — not  much  more  than  covering 
itself.  In  a  few  ca.»<e.s  pupation  has  occurred  on  the  under  surfac^e 
of  the  leaf  from  which  the  individual  emerged.  These  are  marked 
exceptions,  however.  In  no  case  have  we  ever  known  a  minor  to 
pupate*  within  the  mine.  The  puparium  at  first  is  a  pale  straw- 
color  hut  as  normal  development  takes  place  the  color  deepens  to  a 
golden-tan.  In  the  cfxso  of  parasitism  the  puparium  changes  in  color 
to  a  smoky-l)rown. 

\  rathcT  large  series  of  measured  pupie  averaged  1.62  mm.  long  by 
.72  mm.  wide*.  Data  is  at  hand  covering  development  from  the 
inunaturo  larva  to  adult  for  sixty-seven  individuals.  We  find  that 
for  I'atcslmrg.  S.  ('.,  the  pupal  iMTiod  for  May,  June  and  July  ranges 
bclwrrii  six  aiui  twelve  <lays  as  <»xtremes.  The  weighted  avc^rage 
for  all  imlividiial  ea>es  give>  XXu  days  as  the  normal  pupal  period 
for  MimiiKT  ti'iiiprratures. 

Tin'  tiy  is>iirs  from  the  puparium  through  a  rupture  at  one  cml. 
Tin-  <»iily  a«lult>  actually  ol»>erve<l  in  the  a<-t  of  emergence  lil>crated 
ili<in^«  1\«-  ill  ihf  iin>riuiij^  hetweeii  the  hours  of  8  and  9  oVlwk. 
.\*-  i»r«vi»»n-ly  >tate<l,  several  attempts  have  been  made  to  inilui^ 
inipn-ition    uiuhr    control.     Potted    cotton    .M'cdlings    were    phiced 
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within  specially  constructed  cheesecloth  shelters.  After  sufficient 
exposure  to  the  tender  foliage,  very  careful  examinations  revealed 
numerous  punctures  exactly  similar  to  ovipositional  apertures,  but 
no  eggs  had  been  deposited. 

Seasonal  History 

The  leaf-miner  becomes  noticeable  in  cotton  leaves  when  the  seed- 
lings are  but  a  few  days  old.  Young  larvae  were  seen  the  present 
season  (1913)  as  early  as  May  10.  This  was  a  late  season,  however, 
and  it  is  probable  that  May  1  usually  marks  the  initial  appearance 
in  cotton  of  the  miner.  From  that  date  the  infestation  increases 
rapidly  until  by  the  middle  of  June  almost  complete  infestation  occurs. 
In  the  season  of  1912  only  one  computation  of  infestation  was  made, 
namely,  upon  July  12,  at  which  time  84  per  cent  of  the  plants  were 
infested. 

During  the  present  season  (1913)  more  complete  data  concerning 
infestation  has  been  secured.  From  May  26,  when  an  infestation  of 
41.5  per  cent  obtained,  the  occurrence  rapidly  increased  until  on 
June  19  an  infestation  of  98.7  per  cent  was  computed.  In  fact  it 
can  be  said  that  during  May  and  early  June  the  leaf-miner  is  the  most 
common  pest  of  the  cotton  plant  in  the  vicinity  of  Batesburg,  S.  C. 

It  is  interesting  to  record  that  the  activity  of  the  leaf-miner  becomes 
markedly  reduced  toward  the  end  of  June  in  South  Carolina.  This 
is  probably  brought  about  through  the  agency  of  two  factors,  namely, 
parasitism  and  activation.  Our  observations  at  Batesburg  relative 
to  aestivation  are  quite  in  agreement  wth  those  recorded  by  Webster 
and  Parks.  Subsequent  to  the  20th  of  June,  the  formation  of  new 
mines  in  cotton  was  reduced  to  a  minimum.  During  July  and  August 
abortive,  unfinished  tunnels  arc  often  seen,  but  long  search  is  usually 
necessary  before  finding  well-developed  mines  during  these  months. 
Furthermore,  it  was  noticed  that  such  abortive  mines,  when  removed 
to  the  laboratory  for  breeding,  rarely  gave  issue  to  adult  miners. 
During  these  midsummer  months,  however,  it  was  usually  an  easy 
matter  to  find  well-developed  mines  and  larv©  in  leaves  of  Lobelia 
cardinalis  growing  in  shaded  woods,  or  in  leaves  of  the  floral  nastur- 
tium (Tropaeolum  minus)  and  of  the  English  aster  (Aster  sp.)  growing 
in  shaded  portions  of  gardens.  Since  the  larvae  in  these  environments 
must  be  equally  accessible  to  parasitic  attack,  there  must  be  some  other 
factor  or  factors  at  work  in  the  open  fields  which  enforces  this  reduced 
activity.  Through  analog^'  with  other  species  where  sestivation  has 
been  demonstrated  as  a  factor  of  natural  control,  it  is  undoubtedly 
true  that  inidsunimer  temperature  brings  about  a  cessation  ?  of 
activity.     The  precise  point  where   activity  ceases  and  aestivation 
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begins  has  not  been  determined  with  accuracy.  However,  from  a 
coordination  of  the  most  rapid  development  of  the  species  with  the 
prevailing  temperatures,  it  becomes  evident  that  the  most  favorable 
conditions  exist  between  65 **  and  75 **  Fahrenheit,  also  that  the 
reduction  of  the  species  begins  with  a  mean  temix^raturc  of  77® 
Fahrenheit.  (See  fig.  29  for  seasonal  curve  and  zone  of  activation.) 
It  has  not  been  definitely  established  exactly  how  many  generations 
develop  in  the  season  at  Batesburg,  but  it  is  quite  certain  that 
three  broods  occur  on  cotton  prior  to  the  l>eginning  of  spstivation. 
Following  the  period  of  aestivation,  development  on  cotton  is  di»> 
couraged  greatly  by  the  toughening  of  the  leaves. 

From  the  general  economic  standpoint  the  serpentine  leaf-miner 
as  Webster  and  Parks  have  stated,  is  primarily  an  enemy  of  fora^ 
crops.  The  loss  to  these  forage  crops  is  occasioned  through  the  fact 
that  the  useful  part  of  the  plant  is  the  foliage.  However,  it  is  doubtful 
whether  any  crop  plants — including  the  clovers — exceed  the  cotton 
plant  in  degree  of  infestation.  As  above  recorded,  we  observed  cotton 
fields  wherein  98.7  per  cent  of  the  plants  were  infested. 

Since  the  fruit,  rather  than  the  foliage,  is  the  portion  of  the  cotton 
plant  which  is  utilized,  it  is  difficult  to  estimate  the  injur}'  which  ia 
occasioned  through  the  ravages  of  the  leaf-miner.  It  is  probable 
that  the  greatest  damage  occurs  while  the  plant  is  ver\'  young,  since 
a  few  mines  at  that  time  might  greatly  weaken  the  struggling  seedling. 
In  fact,  the  cotyledons  and  the  earliest  foliar  leaves  are  often  sho^l 
prematurely  through  the  work  of  the  iK*st. 

Parasitism 

In  the  course  of  the  observations  on  the  leaf-miner  at  Batesburg. 
it  became  evident  as  the  season  advanced  that  several  spcci(*s  of 
parasites  wore  at  work.  Only  one  coniputation  of  the  degree  of  para- 
sitism was  made,  which  was  as  follows:  total  num1>er  of  leaf-miner 
pup:e,  74 ;  pupir  parasitized,  21 ;  percentage  of  parasitism.  28.4.  Parks 
found  that  at  Salt  I^ke  City,  Utah,  in  September,  1911,  89.7  jx^r  cent 
of  all  Aj^roinyza  individuals  were  parasitized.  It  would  seem,  then. 
that  natural  rneinies  arr  much  more  of  a  factor  of  control  in  the  alfalfa 
district-  of  the  West  than  in  cotton  fields  in  the  South. 

Altlioimh  IK)  special  attention  was  given  to  the  rearing  of  leaf- miner 
paru>itc>  it  develops  that  7  (1ialcidi<ls,  2  Hraconids,  and  1  Dipteron  - 
a  total  «if  10  para>itic  h|K'cies  were  i>red  during  the  investigations 
of  nu:<.  As  determined  l)y  Mr.  J.  ('.  Crawford,  of  the  Bureau  of 
Kiitoinoloiry.  thcM*  are  as  follows:  ( 'halci<lids-  Za{/rawmio/ro»ia  mu/lt- 
liumta  A>liin..  IhrosUnustlinstat't  How..  1  )c rosten us 2  spp.»  Plcuroiropin 
sp.;  f  h»>trror(ruii  sp.,  Chrysocharis  sp.;  B nu'on ids— -Op n<«  (2  6pp.); 
Diptrra     one  species. 
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THE  INTRODUCTION  OF  A  TACHINID  PARASITE  OF 
THE  SUGAR  CANE  WEEVIL  BORER  IN  HAWAH 

By  Otto  H.  Swezet,  Honolulu,  Hatoaii 

The  sugar  cane  weevil  borer,  Rhabdocnemis  (Sphenophorus)  obscurus 
(Boisd.),  has  long  been  a  pest  in  Hawaiian  cane  fields.  It  probably 
became  introduced  along  with  shipments  of  "seed  cane"  from  Australia 
early  in  the  history  of  the  sugar  industry  in  Hawaii,  and  for  several 
decades  past  has  been  generally  distributed  throughout  the  Islands, 
occurring  in  all  of  the  plantations,  and  causing  considerable  loss  of 
cane  in  many  of  them,  often  resulting  in  the  destruction  of  half  of  the 
cane  in  fields  especially  favorably  situated  for  them. 

Various  methods  have  been  employed  to  check  the  ravages  of  the 
I>est,  with  more  or  less  beneficial  results.  After  the  remarkable  suc- 
cess attending  the  introduction  of  the  egg-parasites  of  the  sugar  cane 
leaf-hopper  from  Australia  in  1904-05,  it  was  decided  to  endeavor  to 
find  and  introduce  parasites  for  the  borer  pest  also.  Accordingly  Mr. 
F.  Muir  was  engaged  by  the  Hawaiian  Sugar  Planters'  Experiment 
Station  to  make  a  search  for  natural  enemies  of  this  weevil. 

After  considerable  exploration  of  other  sugar  cane  districts  in  search 
of  the  probable  original  home  of  the  weevil  cane  borer  and  any  para- 
sites that  it  might  have  there,  finally,  at  Amboina,  in  the  East  Indies, 
in  1908,  Mr.  Muir  discovered  a  Tachinid  fly  *  parasitizing  a  weevil 
infesting  sago  palms.  The  parasite  was  so  effective  that  it  was  some- 
times found  to  parasitize  90  per  cent  of  the  borers.  As  this  borer  was 
similar  to  the  one  in  sugar  cane  in  Hawaii  (in  fact,  is  to  be  considered 
only  a  local  variation  of  the  same  species),  it  was  thought  that  the  in- 
troduction of  this  Tachinid  to  Hawaii  should  be  attempted.  In  the 
summer  of  1908,  efforts  were  made  to  transport  this  Tachinid  to 
Hawaii,  by  means  of  a  relay  breeding  station  at  Hong  Kong;  but  all 
attempts  failed.  The  stages  of  the  journey  were  too  long  for  the  trans- 
mission of  the  parasites  in  the  pupal  stage,  and  they  would  not  survive 
cool  storage. 

Abandoning  the  transportation  problem  for  the  time  being,  Muir 
proceeded  to  British  New  Guinea  for  further  investigations.  Here 
he  soon  found  the  same  Tachinid  parasitizing  a  borer  in  sugar  cane, 
which,  on  comparison,  proved  to  be  unmistakably  identical  with  the 
borer  in  sugar  cane  in  Hawaii.  The  Tachinid  was  found  destroying 
a  high  percentage  of  the  l)orers.  Immediately  plans  were  made  for 
the  transporation  of  the  Tachinid  to  Hawaii.  Mr.  Muir  found  that  he 
could  breed  the  Tachinid  on  borers  in  cane  in  cages.     Accordingly  he 

^Ceromasia  sphenophori  Villeneuve,  Wiener  Entomologische  iSeitung,  XXX,  p.  81, 
1911. 
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prepared  cages  to  bring  with  bim  to  Honolulu.  Unfortunately  he  was 
taken  down  witb  tjrphoid  fever  on  leaving  Port  Moresby,  New  Guinea, 
and  on  his  arrival  at  Brisl)ane,  Australia,  was  forced  to  abandon  hb 
voyage  and  go  to  a  hospital.  His  parasite  cages  were  sent  on  to  Hono- 
lulu, but,  lacking  proper  care  on  route,  none  of  the  parasites  sur\'ived. 

After  several  weeks  in  hospital,  Muir  recovered  sufficiently  to  return 
to  Honolulu,  where  after  a  short  period  of  recuperation,  he  again 
undertook  the  introduction  of  this  Tachinid  from  New  Guinea. 
This  attempt  resulted  successfully.  It  was  accomplished  by  the  use  of 
relay  lireeding  stations  in  the  following  manner.  Mr.  J.  C.  Kershaw, 
an  entomologist  whom  Muir  had  met  at  Macao,  China,  was  si»cureil 
to  assist  in  the  undertaking.  He  and  Muir  nu»t  at  Brisbane,  Queens^ 
land,  in  January,  1910,  to  complete  arrangements,  by  which  it  was 
planned  that  Kershaw  prepare  cages  at  Massman,  North  Queensland, 
for  bree<ling  the  Tachinids  that  Muir  should  collect  and  si^nd  him  from 
New  (luinea.  Accordingly  Muir  proceed^d  to  Port  Mon»sby.  New 
Guinea,  and  thence  inland  to  the  same  place  where  he  had  previously 
found  the  Tachinid.  There  he  collectt*d  puparia  of  the  Tachinid  anil 
sent  to  Kershaw,  the  distance  not  being  too  great  and  the  time  involve«l 
short  <*nough  as  to  allow  for  their  arrival  at  destination  l>efore  the  time 
for  the  emergence*  of  the  flies.  When  the  latter  emerged  they  were 
pla(*(*d  in  the  cages  at  Mossman  already  i)repan»d  by  Kershaw  with 
sugar  (*anes  containing  numerous  borer  larvie. 

Muir  coiitimie<l  s<>nding  puparia  until  Kershaw  had  the  Tarbiniil< 
satisfactorily  bn-eding  in  his  cages,  when  he  joined  him.  and  taking 
fresh  puparia  from  the  cag(»s  proc<MMled  on  to  Fiji,  where  he  establisht'd 
another  bre<Mling  station.  When  this  was  successfully  starti^l  and  tbt- 
Tachinids  breeding  satisfactorily,  Kershaw  aimndoncil  th<»  «»ag<*s  in 
Queensland,  taking  with  him  to  Fiji  niore  puparia  of  thr  Ta<*hinid. 
On  his  arrival,  Muir  came  cm  to  Honolulu  with  a  supply  of  Tachinid 
puparia,  Iraving  Kershaw  in  charge  of  the  breeding  <'ages  in  Fiji, 
whrn*  hr  rem:iinrd  a  few  more  weeks  and  then  rame  on  to  Honolulu 
witli  ad«litioiial  supplies  of  the  panisitt'S. 

Mr.  Miiii  arrived  in  Honolulu  with  living  parasites  in  August. 
ItMO.  Mini  K«r-ha\v  arrivtMJ  the  following  month.  A  part  of  th«»  pura- 
^iti'>  III*  \  l>rniit;lit  wm*  liberati'd  in  cane  fiehls  where  there  was  an 
al'iiihiuiH*  Ml'  Inirrr  larva-  in  the  eane  in  which  they  eouM  bn»eil.  ami 
part  uir*  ntaiin'l  for  hnnliim  in  cages  at  the  Kxperiment  Station. 
'I'Im  Li.tiliim  ill  ruiir^  \\:i<  «*unii  tcoing  satisfact<»rily  and  was  e<intinu<Hi 
fi»r  two  \»  MI-.  ri.loiii»>  of  ihr  parasjtf^  being  liberat^nl  on  the  various 
-iiL:.»r  pl.ttitatiMii-  a-  rapi<lly  a<  tin  v  were  available.  They  linnl  eou- 
timi«ni-Iy.  •  :nli  i:»  rn  ration  r»  quiriiiir  ;il»n\it  >ix  w<'eks,  so  that  there  wi»re 
aln.ut  •■i::lif  utrp  rati«»ii>  jmt  y^ar. 
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After  about  six  months  the  Tachinids  were  found  established  and 
increasing  in* those  plantations  where  the  first  liberations  were  made; 
and  in  the  course  of  about  a  year  they  were  spread  to  all  parts  of  these 
plantations,  in  some  instances  covering  an  area  five  miles  or  more 
across. 

Now,  after  three  years,  they  are  established  almost  entirely  through- 
out the  sugar  cane  districts  of  the  Islands.  In  those  plantations  where 
the  borers  previously  caused  the  greatest  loss  of  cane,  little  damage  is 
now  occasioned,  and  there  has  been  a  saving  of  many  thousands  of 
dollars  to  them.  An  indication  of  the  beneficial  reduction  of  the 
borers  by  this  Tachinid  may  be  gained  by  these  comparative  figures 
from  one  of  the  larger  plantations  where  they  have  for  a  number  of 
years  practiced  the  collection  of  the  adult  borers  from  the  cane  fields. 
The  past  year  3,440  ounces  of  these  beetles  were  brought  in  by  the 
collectors;  whereas,  the  previous  year  27,010  ounces  were  collected, 
a  reduction  of  over  87  per  cent.  Hardly  an  injured  cane  was  to  be 
found  in  some  fields  harvested  this  year,  of  the  same  plantation,  where 
formerly  a  great  deal  of  cane  was  lost  by  borers. 

In  another  plantation  formerly  suflFering  severely  from  borer  attack, 
there  was  a  reduction  of  44  per  cent  in  the  amount  of  damaged  cane  in 
the  crop  hars'osted  the  second  year  after  the  establishment  of  the  Tach- 
inid. In  most  places,  examination  shows  a  parasitization  of  from  50 
to  80  per  cent.  Oftentimes  it  is  difficult  to  find  a  borer  that  is  not 
parasitized. 

The  method  of  attacking  its  host  is  quite  unique  in  this  Tachinid. 
The  adult  female  deposits  her  eggs  at  openings  in  the  rind  of  the  cane 
where  the  borer  larvae  feeding  inside  have  come  to  the  surface  and  made 
tiny  holes.  Frequently  small  maggots  are  deposited  instead  of  eggs. 
The  maggots  search  out  the  borer  larvae  in  the  channels  where  they  are 
feeding,  penetrate  the  body  and  feed  upon  the  juices  and  fat,  eventually 
killing  the  host  when  it  is  a])out  ready  to  pupate  after  having  con- 
structed its  cocoon  of  wound-up  cane  fibers.  From  one  to  a  dozen 
maggots  may  thrive  in  one  borer  larva,  one,  however,  is  sufficient  to 
kill  the  latter.  Having  become  full-grown,  the  maggots  emerge  from 
the  empty  skin  of  the  host  and  form  their  puparia  within  its  fibrous 
cocoon.  Two  wec^ks  are  spent  in  the  pupal  stage,  and  when  the  adult 
flies  emerge  they  make  their  way  out  of  the  cocoon  and  from  the  cane 
througli  the  hole  which  the  borer  larv^a,  before  constructing  its  cocoon, 
has  instinctively  made  to  allow  for  the  escape  of  the  adult  borer  when 
matured. 

This  is  only  a  very  brief  account,  but  full  details  of  the  discovery, 
introduction,  establishment  and  life  history  of  this  Tachinid  will  be 
given  in  a  forthcoming  Bulletin  from  the  Hawaiian  Sugar  Planters' 
Experiment  Station. 
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LIST  OF  ZOOPHAGOnS  ITONIDIDAB 

By  E.  P.  Felt,  Albany,  \.  K. 

The  foUoA^ing  records  show  that  a  considerable  number  of  gall 
midges  are  predaceous  and  that  this  habit  apix'ars  among  widely 
separated  groups.  The  list  of  29  species  is  far  from  complete,  since 
we  have  made  no  attempt  to  include  therein,  species  which  doubtless 
prey  upon  other  gall  midges,  a  habit  t>i)ical  of  I^stodiplosis  and 
probably  other  genera. 

Table  op  Reared  Species 


Predator 
Coccidomyia  pcnnsylvanica 

C.  crii 

Dentifibula  cocci 
Endaphis  araoricana 
Dicrodiplosia  coccidarum 

D.  califomica 
D.  antennata 
Mycodipkws  pulvinaris 
M.  insularis 

M.  acarivora 
Aphidolctes  marina 
A.  cucumcris 
A.  borcalis 
A.  mcridionalU 
A.  baiialu) 
DiadiploAM  cocci 
Kantrhoinyia  cocci 
Ix)bodipl<wiji  coccidarum 
ArthnK*iio<liix  ab<l<>minalifl 
A.  <M>cid<'ntaliH 
A.  can>lina 
A.  apiphila 
A.  inrridionaltis 
liOHt^NiiploHin  gnw«HUtor 
L,  |M>niviim 
Ix'^t^xiipUwiti  H|M'ri(*8 
Itonidu  uphi<livoni 
O'cidornyia  rocridiiruiii 
O'cidoiiiyin  ^I)«'(•i^•8 


Host 
Lecanium  on  beech 
Erium  lichtensioidefl 
Aapidiotus  uv» 
Eriophycs  on  ash 
Orthciia  and  Dactylopiua 
Pflcudococcna 
Phenacoccus 
Pulvinaria 

Tctranychua  (rod  spider) 
Red  spider  on  lemon 
Aphis  gossypii 
Aphis  gossypii 
Aphid  on  tulip  leaves 
Siplionophora  liriodondri 
Aphids  on  Tanacetum  (tansy) 
SairiMPtia  nigra 
P*'udococcu8  wiccliari 
Onhozia  and  Dactylopiun 
Kcd  Kpidcr 
RihI  Hpidor 
R4m1  Hpidcr 

IV^'hivo  infest 4m1  by  mites 
Erioph>i'8 
Phylloxera  galkt 
HoniirhionRitpis  minor 
AK-ynKies 
AphiH  inalifoliff* 
Ort  hexia  and  Doctylopius 
Cicada  vggfi 


SuiniiiariziiiK  tlir  al)<»vo  we  find  that  the  scale  insects  or  Coccid* 
an*  pn*yrii  upon  by  tlie  following  nine  genera:  (\xTidomyia,  2  species; 
Drntitibula.  1  sprcirs;  Dicrcxliplosis,  :r**iH»ri<'s;  Myco<liplosis,  1  species; 
Diadiplosis,  1  siKM-ics;  Karschomyia.  1  six'rirs;  LolHMliplosis,  1  species: 
I^*sto<liplosis,  2  ^IMM•i^»s,  and  ( Vcidoinyia.  1  sfK^ries. 

'V\\v  plant licr  or  Apliidida*  art*  attacked  by  Aphidoletes,  5  species; 
Lf'st(Kliplo-^i>.  1  h|M*('irs.  an<i  Itonida,  1  species,  tlie  first  genus  evidently 
displaying  a  marked  jiartiality  fur  the  Ai)hidi(hi*. 
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Tetranychus  or  red  spider  is  preyed  upon  by  4  species  of  Arthro- 
cnodax  and  1  of  Mycodiplosis.  It  will  be  seen  by  referring  to  the 
above  tabulation,  that  Arthrocnodax  displays  a  marked  partiality  for 
the  Acarina. 

The  plant  mites  or  Eriophyidae  are  preyed  upon  by  1  species  of 
Endaphis  and  1  of  Arthrocnodax. 

A  species  of  gall  midge,  genus  unknown,  has  been  reared  or  was 
supposed  to  have  been  reared  from  the  eggs  of  the  periodical  Cicada, 
Tibicen  septemdedm. 

It  appears  very  probable  from  the  above  records,  particularly  in 
connection  with  the  observations  of  Mr.  E.  A.  MacGregor  upon  Ar- 
throcnodax  Carolina^  that  the  value  of  certain  gall  midges  as  natural 
enemies  has  been  largely  overlooked.  There  are  probably  a  consider- 
able number  of  other  species,  presumably  mostly  undescribed,  which 
have  similar  habits. 


ON  THE  ORIGINAL  HABITAT  OF   STOMOXYS  CALCITRANS 

By  F.  MniR,  TaihokUf  Japan 

In  his  interesting  article  on  the  geographical  distribution  of  the 
stable  fly,*  Prof.  C.  T.  Brues  writes  that  "it  is  probably  a  native  of  the 
old  world,  most  likely  of  central  Europe,"  and,  near  the  end,  "It  is 
probably  native  to  the  palaearctic  region  from  whence  it  has  followed 
man  in  his  migrations  to  all  parts  of  the  world." 

I  am  not  able  to  follow  Mr.  Brues  in  these  conclusions,  and  as  they 
are  of  some  importance  in  economic  entomology,  when  endeavoring 
to  discover  parasites  to  control  this  pest,  I  would  like  to  state  my 
reasons  for  differing  from  an  authority  who  has  given  this  species  a 
great  deal  of  study. 

In  judging  of  the  native  habitat  of  a  widely  distributed  insect  like 
S.  calcitransy  there  are  two  points  that  I  consider  necessary  to  take  into 
consideration:  (1)  the  center  of  activity  of  the  genus  as  indicated  by 
the  geographical  distrii)ution  of  the  species  of  the  genus;  (2)  the 
number  and  specialization  of  the  natural  enemies  of  the  species  under 
consideration,  and  its  relative  abundance  in  the  different  regions. 

Turning  to  Brues'  list  of  species  of  Stomoxys,  and,  if  we  leave  out  of 
consideration  calcitranSf  which  is  world  wide,  nebulosaf  which  is 
doubtful,  and  palliday  which  is  without  given  habitat,  we  have  twenty- 
eight  species,  all  of  which  belong  to  the  Oriental  and  Ethiopian  regions. 
Nine  are  native  to  India  and  Ceylon,  and  two  a  little  to  the  east; 
fourteen  to  the  African  mainland  and  three  to  neighboring  islands. 

» Jour.  Econ.  Ent.,  Vol.  6,  No.  6,  1913,  pp.  459-477. 
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From  this  it  appears  that  the  center  of  activity  of  this  genus  is  within 
the  Indo-Ethiopian  region,  and,  therefore,  calcitrans  is  more  likely  to 
have  arisen  within  this  region  than  independently  within  the  pa/or- 
arctic. 

Little  is  known  of  the  parasites  of  this  insect,  especially  in  the  Ethi- 
opian region,  but  from  my  own  observations  in  various  parts  of  Africa 
I  should  say  that  it  is  less  abundant  there  than  in  many  extra-tropical 
places  I  have  collected  in.  Seeing  that  the  climatic  conditions  in 
Africa  are  more  favorable  than  in  temperate  climates,  the  less  abun- 
dance of  this  insect  there  may  possibly  be  due  to  the  presence  of  para- 
sites. 

Whether  India  or  Africa  was  the  birthplace  of  this  species,  it  is 
difficult  to  judge,  as  there  is  no  evidence  to  judge  by,  but  my  personal 
belief,  unsupported  by  any  direct  evidence,  is  that  the  honor  (or  dis- 
honor) should  be  given  to  Africa. 


A  NEW  CECIDOMYIID    FLY 

By  T.  D.  A.  Cockerel^  Boulder,  Colorado 

On  July  15,  1913, 1  observed  a  large  numi)or  of  small  gnats  hovering 
over  flowers  of  Japanese  Iris,  in  the  grounds  of  Mr.  D.  M.  Andrews, 
about  three  miles  east  of  lioulder,  Col.  These  prove,  on  examination, 
to  represent  a  new  six»cies  of  the  interesting  genus  Microccrata  Fflt. 

MicroceraU  iridis  ti.  np. 

Mole.  F.<*nKth  nnirly  '2  mm.;  n'cMish  hrowii,  with  tho  !<•«»  rn^am-rolor;  thi»rax 
n'dH«T  th:iii  alxlomon,  tlir  ljitt<»r  dilute  ft«'i)i.i;  wtnKS  clrar  liyalin*'  with  wry  pair 
v«'in8;  aiitcnriu.*  9  jointnl,  th<»  hwt  thr«?  jdints  mon»  plrmhT  than  thcwo  boforr, 
pali>i  4  joiiite*!,  thr  IvLsi  joint  vi-ry  long.  Vrry  cUw  to  M.  spiuom  Fi'lt»  with  thr 
Hnt«'nii:i'  and  palpi  prartically  as  in  that  8}MM-ics;  hut  distinKuiMhoil  by  \\\v  tikurh 
larpT  ^iz<',  paUid  \*'\in,  Hiihcosta  joiniim  rosta  N'fon*  middh*  of  wintc;  hixsal  si'Knivnt 
of  rhi.-'p  of  ^I'liitalia  Hwollrn  apically,  t<'rminAl  sr^nicnt  Hiihbiilboib<  h:i5al1y  and  aharply 
Im-tiT  :ipir\-illy,  j^tyh'  as  lonu  .is  first  H-Kniont  of  rlasp.  Thr  follow  inir  mc'a«iirenii>ntii 
art'  \u  mirpiiiH-  \\'u\\\i  f.f  srrond  antrnnal  joint.  51 ;  wiilth  of  third,  ;^7;  width  of  ninth. 
!♦*.;  li  iii:th  of  l:i>.t  palpal  joint,  Sl>;  Im^lh  of  last  sricmcnt  of  rl;i:*p,  7."). 

Tlii-  i^  (luitc^  rlo.-o  to  the  fo>-il  Lithotnyza  S<-u<i<ler.  hut  has  the 
vriiMtinii  mnro  iiin.ljlir.l  fmm  thr  >u|)p<»s<Mlly  priniitivo  tyi>e. 


I  ii:  J"'     r  'i'i"-i  «•!  \«fi:iti«ir»: 
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ADDITIONAL  NOTES  ON  PORTO  RICAN  SUGAR-CANE 

INSECTS 

By  Thomas  H.  Jones,  ErUamologutf  Board  of  Commissumera  of  AgricvUure  of 

Porto  Rico 

In  the  first  three  annual  reports  of  the  Experiment  Station  of  the 
Sugar  Producers'  Association  of  Porto  Rico,  Mr.  D.  L.  Van  Dine, 
formerly  Entomologist,  published  notes  on  the  sugar-cane  insects  of 
the  island.  In  the  third  annual  report  Mr.  Van  Dine  gave  a  list  of 
the  insects  affecting  sugar  cane  in  Porto  Rico,  including  therein  men- 
tion of  their  natural  enemies,  followed  by  a  bibliography  of  Porto 
Rican  sugar-cane  insects.  On  pages  251  to  257  of  the  Journal  of 
Economic  Entomology,  Vol.  6,  No.  2,  there  also  appeared  in  1913  an 
article  written  by  Mr.  Van  Dine,  entitled,  "The  Insects  Affecting 
Sugar  Cane  in  Porto  Rico."  No  annual  report  of  the  Station  will  be 
published  this  year  and,  as  it  is  possible  to  present  a  few  additional 
notes,  the  following  supplementary  information  is  here  given  for  the 
benefit  of  economic  workers,  especially  those  interested  in  sugar-cane 
insects. 

During  the  past  year  Mr.  E.  E.  Green,  the  well  known  authority  on 
CocddWf  has  advised  us  that,  after  examining  specimens  of  sugar-cane 
mealy-bugs  that  were  sent  him  from  Rio  Piedras,  he  finds  that  they 
"agree  exactly  with  examples  of  Pseudococcus  calceolarice  Mask,"  his 
determination  being  based  "upon  comparison  with  typical  examples 
received  from  the  late  Mr.  Maskell  himself."  Apparently  this  mealy- 
bug has  not  before  been  recorded  as  occurring  in  Porto  Rico,  all  pre- 
vious references  to  sugar-cane  mealy-bugs  being  given  under  the  name 
of  Pscudococais  sacchari  Ckll.,  which  was  first  recorded  from  the  island 
in  a  list  of  Coccidce  collected  by  Mr.  August  Busck  during  1899.  In 
connection  with  this  list,  which  appeared  in  Bulletin  No.  22,  new 
series,  of  the  United  States  Bureau  of  Entomology,  it  is  stated  that 
the  determinations  were  made  by  Messrs.  T.  Pergande,  T.  D.  A.  Cock- 
erell,  and  C.  L.  Marlatt.  The  material  representing  Pseudococcus 
sacchari  was  therefore  probably  examined  by  the  author  of  the  species. 

On  January  30,  1913,  at  Patillas,  Mr.  Van  Dine  found  larvae  of  a 
cecidomyiid  in  colonies  of  sugar-cane  mealy-bugs,  Pseudococcris  sac- 
chari (?).  From  these,  adults  were  reared  and  specimens  were  for- 
warded to  Dr.  L.  ().  Howard,  Chief  of  the  United  States  Bureau  of 
Entoniolog}',  who  referred  the  specimens  to  Dr.  E.  P.  Felt  of  the  New 
York  State  Museum.  Dr.  Felt  identified  them  as  belonging  to  a  new 
species  which  he  has  described  as  Karschomyia  cocci.^    In  a  letter, 

1  Canadian  EnUmolo^t,  Vol.  XLV,  No.  9.    Sept.,  1913.    pp.  304-306. 
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written  subs«iuent  to  the  publication  of  the  deseription,  Dr.  Felt 
writes  that  '' Karschomyia  cocci  belongs  with  a  considerable  series 
known  to  hv  pre<laceou8,  and  there  is  very  little  question  but  what  this 
insect  is  an  enemy  of  the  sugar-cane  mealy-bug.     ..." 

One  new  enemy  of  Laphygwa  frugiperda  S.  and  A.  has  l)een  ol>served. 
This  is  the  common  predaceous  Ueduviid  bug,  Zelus  rubidun,  which 
has  been  found  attacking  the  Laphygma  larva*. 

Mr.  W.  K.  Walton  of  the  United  States  Bureau  of  Kntomologj'  Iuia 
describcnl  two  new  Tnchinidir^  reared  from  Xoctuid  larva*  that  f<H«d 
upon  the  leaves  of  sugar  cane.  One  of  these,  Linntrmyin  fulricautla. 
is  parasitic  ujwn  Kcmigia  repanda  Fabr.,  the  other,  Compailura  oppug- 
nator,  upon  Cirphis  latiuscula  H.  S.^ 

The  determination  of  an  Hespcrid,  Prencs  arcs  Felder,  bred  frorii 
lar\'a*  found  fecniing  on  cane  leaves,  has  been  re(*eived  from  Dr.  H.  C;. 
Dyar  of  the  United  States  Bureau  of  Entomolog>'.  The  larva*  of  still 
another  H<»sperid  have  been  ol>ser\'ed  upon  cane  foliage  and  Dr.  IVur 
8tat(*s  that  this  species  ** comes  near  Thytnelicus  tnagdalis  H.  S.  from 
Cuba,  but  is  obviously  distinct.''  These  Hc«perids,  together  with  the 
species  aln^ady  n*cord(Hl,  Prenes  riero  Fabr.,  are  unimiK)rtant  jis  |>csts 
of  sugar  cane  in  Porto  Kico. 

Two  plant-lice  are  known  to  attack  sugar  cane  in  Porto  Kico.  One 
of  tlu»sc  has  previously  been  recorded  from  the*  island  under  the  iia!i!f 
of  Siphn  fframiNis  Kit.' 

MoH'  n*(MMitly.  material  has  been  examined  by  Mr.  J.  T.  .Moiirll  and 
Mr.  ,Iolin  .1.  Davis  of  the  Unit(Nl  States  Bureau  of  Kntomolog\-  and  tln-y 
hav<»  drt<'rn.in<Ml  the  spc<'i(»s  as  Sipha  Jlara  Forlu^s.  The  stH*ond  sp<Ti<»> 
whii'li  has  hrcii  rrfiTrcd  to  by  Mr.  Van  Dine  as  *' another  sp«-rifs  of 
aphis  ...  at  pn*sent  undetermintMl,'*'  has  been  i<lentified  by  Mr. 
Davis  as  Aphis  sdnrnr  Thos.  The  Uhrysopid  which  fecnls  u|H»n  Siphn 
flnni  lias  br<'ii  i<l(»iitifi(Hl  by  Mr.  Nathan  Banks  of  the  Unittnl  Statt*^ 
Bureau  of  lintoii olo^jy  as  (^hrysopa  coUaris  S<'hm.  Aphis  sttnritr  \< 
hravily  |»ara>itiz<Ml  by  what  Mr.  A.  B.  (lahan  of  the  Unit n I  Static 
liurrau  of  l'intoii:o|o^y  >1at<»s  is  probably  LyaiphUhus  tvsUivtipts  ( 'n*>*. 
Tin*  larva-  of  a  ladybird.  Scifmnus  roscicollis  Muls..  have  also  ht^t-n 
ob*<rrvrd  fiM-din^  upon  it. 

»  ppMi-filiims  of  th«'  ]-!nt<iiiin1ni:ir:il  Sorit'ty  of  WAshinfctoii,  Vol.  XVI,  Nt»  2. 
Juni'.  P.O  \      pp.  •»:!  *x't 

'  Uirtik*T.   ('.    \\  .     Kiiti>iiiiilMKir:tI   ( '<mft'n'iir«»H   in   l*t»rt«i    Kin).     Jorux.    K«  o\. 

KsM.M.NnI     li.    N..      I.pp     ]\S     l.-jO.       p.    1P.». 

\  ;iii  I  )in«  .1)1.  '\'\i*'  Iii-^rit-  .\tT«<-tinK  Suuar  C'jiiM'  in  Porto  Kico.  Jot  rn.  K*«-*in 
Fm'.m  .  \nl   I..  Nm  J.  pp  J.-)!   2rn. 

y.iii  \hu' .  I>  1.  U«iM>rt  nf  ilir  Kntoniolntcist.  Hill.  r>  CM  Ann.  Kpt.),  K\p  StA 
<»f  r   \i   Suk'.'ir  PrtHlm  .-ra*  .V-mm*  .  Aimu.-t.  P.M.?.  pp.  2'>-4i».  pp.  32-33. 

•  hul  .')   :u\  Ann   l<pt.\  K\p  St  a.  of  I*.  |{.  Sujyir  PriHliniTh'  .Vkhoc.     p.  4<). 
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Mr.  A.  A.  Girault  of  Australia  has  reported  that  the  Mymarid  egg- 
parasite  of  Delphax  saccharivora  Westw.  which  occurs  in  Porto  Rico  is 
Anagris  armatus  (Ashmead). 

At  Rio  Piedras  during  January,  1914.  two  species  of  thrips  were 
taken  from  cane  leaves  on  which  characteristic  thrips  injury  was 
noted.  These  were  referred 'to  Mr.  J.  D.  Hood  of  the  United  States 
Bureau  of  Biological  Survey,  who  has  described  one  species  as  new  to 
science,  under  the  name  Haplothrips  (?)  tibialis.  The  other  species 
Heliothrips  femoratis  Renter,  represented  by  a  single  female,  is,  accord- 
ing to  Mr.  Hood,  an  abundant  and  destructive  pest  in  the  greenhouses 
of  Finland,  Sweden,  Belgium,  England,  Italy,  and  the  United  States, 
its  native  home  being  open  to  conjecture.^ 

The  mite  which  feeds  upon  the  stalks  of  sugar  canq,  beneath  the 
leaf-sheaths,  Mr.  Banks  has  identified  as  TarHonemus  xpinipes  Hirst. 
Although  it  was  not  described  until  1912,  this  mite  has  been  known  to 
attack  sugar  cane  in  the  West  Indies  for  many  years.  Mr.  W.  Nowell, 
now  Mycologist  of  the  Imperial  Department  of  Agriculture  for  the 
West  Indies,  well  describes  the  injury  it  produces,  as  follows:  ''Causes 
small  red  blisters  on  the  surface  of  the  young  internodes  of  sugar  cane 
while  still  in  the  sheathing  canes,  which  are  also  to  some  extent  aflfected. 
Results  in  a  reddish-brown  corroded  appearance  of  the  surface  of  the 
cane,  especially  a  streak  above  the  eye.'** 

The  mite  which  has  been  found  working  on  the  leaves  of  sugar  cane 
Mr.  Banks  pronounces  to  be  a  species  of  Tetrnnychus,  perhaps  new. 


ON  THE  VALUATION  OF  LIME-SULFUR  AS  AN 
INSECTICIDE' 

By  Herman  V.  Tartar,  CorvallU,  Ore. 

At  the  present  time,  the  object  of  the  examinations  made  of  samples 
of  commercial  lime-sulfur  solution,  in  different  chemical  laboratories 
throughout  the  country,  is  to  ascertain  data  regarding  composition. 
In  many  cases,  simply  the  total  lime  content,  total  sulfur  content,  and 
specific  gravity  are  ascertained.  Oftentimes,  however,  quantitive  de- 
terminations are  also  made  of  the  different  forms  of  sulfur  in  combi- 
nation. Entomologists  and  horticulturists,  making  field  experiments, 
generally  use  a  gravity  test  only. 

*  Insecutor  InHcitux  Menstruus^  Vol.  II,  Xo.  3,  1914.     pp.  38-41. 

>  Bulletin  of  Entomological  Research  (London),  Vol.  Ill,  Pt.  3,  Nov.,  1912.    p.  328. 

>  Contribution  from  the  Chemical  Laboratory  of  the  Oregon  Agpricultural  Experi- 
ment Station. 
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A  large  proportion  of  the  lime-sulfur  used  is  for  insecticidal  purposes. 
Consequently,  examinations  made  in  the  valuation  of  the  same  should 
be  quantitative  determinations  of  those  properties  from  which  the 
spray  derives  its  insecticidal  value.  Actual  chemical  composition  is 
a  secondary  matter  except  in  so  far  as  it  may  be  an  indication  or  meas- 
urement of  these  properties.  For  this  reason,  the  determination  of 
specific  gravity  is  perhaps  of  little  value  except  in  a  very  general  way. 
Samples  of  lime-sulpur  having  the  same  specific  gravity  may  not  l>e 
alike  in  chemical  composition  nor  in  many  other  properties.  For 
example,  a  sample  ha\nng  a  low  specific  gravity  may  have  a  p^eater 
per  cent  of  polysulfides  than  a  sample  having  a  somewhat  higher 
specific  gravity. 

In  this  discussion  of  valuation,  it  is  well  first  to  consider  the  proper- 
ties which  give  to  lime-sulfur  its  insecticidal  value.  The  most  exhaust- 
ive investigation  available  is,  perhaps,  that  of  Shafer.'  He  showed 
that  with  scale  insects,  like  San  Josi  scale,  the  calcium  polysulfides 
present  in  the  solution  softens  the  so-called  wax  about  the  margin  of 
the  insect  and,  on  drying,  causes  it  to  stick  to  the  )>lant.  In  the  eas<-s 
tried,  the  insects  stuck  tightly  enough  to  also  caus(»  the  death  of  the 
young  by  sealing  them  under  the  scale  covering  of  tlu»  mother.  Shafer*s 
work  also  strongly  indicated  that  one  of  the  prin(*ii)aK  if  not  the  prin- 
cipal, insecticidal  effort  of  lime-sulfur  solution.  ui>on  insiM'ts  of  tbt* 
tyi>e  iiH'iitionrd,  is  its  great  ixmer  of  absorbing  oxygen,  thus  <*ausing 
the*  trrated  insrcts  to  suffer  because  of  an  insuffirient  supply  of  this 
el<*nient.  Other  c'xpiTinirnts  made  by  ShafiT  showed  that  sulfur 
dioxido  is  not  "fornird  in  ai)preciable  amounts  from  sulfur  <h*iM)sittil 
by  lime-sulfur  except  at  temperatures  much  abovr  th(»s«^  fouml  uii<l»r 
spraying  conditions  in  the  orchard.'*  The  lilMTation  of  tliis  ga.**  i-^. 
evidently,  not  in  amounts  large  I'uough  to  nuik<'  it  of  iniiNirtan<-r  in 
any  consideration  <»f  the  insectici<lal  prop<Tti<s  of  i\w  spray.  Th«*  work 
doni*  by  th<'  dcpartMH-nt  of  entoniolog\'  of  this  station-  indi<*at<*s  elrarly 
that  tlic  j)rincipal  insect i<'i<lal  constituents  are  the  calcium  iM)lysulfi<b  >. 
Kxperinieiit>  tried  with  calcium  tlii«)sulfat«'  on  San  Jose  scale  ^  showi-«l 
this  ni:it<ri;il  tr)  liave  Imt  little,  if  any  insecticidal  value.  WellinKt«in  • 
arriviij  at  similar  <onchisions.  Shaf«T's  •'  residts  also  indieatrd  that 
th«-  thin-ulfate  ha>  a  limited  ins«Tti<*idal  efficiency. 

It  ha^  betii  known  for  long.  too.  that  with  certain  ins«M'ts.  free  sulfur 
ha>  >oii,r  killinu  power.     It  is  >tated  that  <lry  sidfur  has  been  us#»*i  in 

•  I'.-li    hul   No   II,  Mirh.  .\»rr.  Kxp.Sta. 

•  ri.|nililj-lir«l    n'Mll'H. 
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California  perhaps  a  quarter  of  a  century  against  almond  red  spider. 
The  experimental  work  carried  on  by  the  experts  of  the  California 
Agricultural  Experiment  Station^  and  the  Bureau  of  Entomology, 
United  States  Department  of  Agriculture^  shows  that  towards  certain 
insects  free  sulfur  has  marked  insecticidal  properties. 

There  is  also  the  possibility  that  hydrogen  Sulfide,  a  gas  poisonous  to 
insects,  may  be  liberated  from  lime-sulfur  when  it  combines  with  the 
carbon  dioxide  of  the  atmosphere  or  that  given  ofif  in  the  breath  of 
insects.  So  far  as  the  writer  knows,  no  means  has  been  found  to  ascer- 
tain the  extent  to  which  this  occurs.  Experimental  work  carried  out 
at  this  laboratory,  however,  indicates  that  if  hydrogen  sulfide  is  liber- 
ated under  normal  conditions  it  is  in  very  small  quantity,  and, 
evidently,  is  not  an  important  matter  to  consider  here. 

From  the  discussion  preceding,  it  appears  that,  in  general,  the  in- 
secticidal properties  of  lime-sulphur  are  due  principally  to  the  follow- 
ing-named properties: 

(1)  Its  power  to  take  up  large  amounts  of  oxygen,  (2)  its  ability 
to  soften  the  newly  secreted  wax  at  the  margin  of  scale  insects,  and  (3) 
the  amount  of  free  sulfur  formed  in  its  decomposition.  If  this  be  true, 
then  the  question  of  the  correct  valuation  resolves  itself  into  the 
quantitative  measurement  of  these  factors. 

The  amount  of  oxygen  consumed  depends  upon  reactions  as  repre- 
sented in  the  following  equations: 

CaSft    +3  0  =  CaS,0,+3S 

CaSi     +3  0  =  CaS,0,+2S 

CaSiO,  =CaSO,+S 

CaSO,+  0  =  CaS04 
The  combination  of  oxygen  vnth  the  moist  polysulfides  is  very  rapid 
and  quantities  of  the  tetrasulfidc  or  pentasulfide  containing^the  same 
amount  of  calcium  would  absorb  the  same  amount  of  oxygen  and  con- 
sequently produce  the  same  amount  of  thiosulfate.  This  last  named 
substance  decomposes  very  slowly  under  ordinary  conditions.  For 
this  reason,  calcium  sulfite  is  formed  very  gradually  and  the  oxygen 
required  to  form  the  sulfate  is  absorbed  slowly;  too  slowly,  in  the 
writer's  opinion,  to  make  it  of  insecticidal  importance.  Investigations 
made  by  the  entomologist  of  this  station  indicate  that  calcium  sulfite 
has  practically  no  insecticidal  eflfect  upon  San  Jos6  scale. 

The  oxygen  required  to  convert  the  polysulfides  present  in  a  given 
solution  into  thiosulfate  can  be  easily  estimated  by  the  use  of  the 
methods  of  Harris.'   The  titration  used  in  the  determination  of  "  mono- 

1  Bull.  154  and  234  Calif.  Agr.  Exp.  Sta. 
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sulfide'*  (for  explanation  of  thi8  term  sec  bulletin  referred  to)  sulfur 
may  be  u»ed  in  estimating  the  amount  of  oxygen  whieh  will  combine 
with^  the  pol>'Bulfide  present  to  form  thiosulfate.  In  this  case,  I  cc. 
of  tenth-normal  iodine  is  equal  to  0.0024  grams  of  oxygen.  The 
writer  suggests  that  this  oxygen-consuming  capacity  might  l)eexprc*siHed 
as  the  *' oxygen  numlwr"  (analogous  to  the  iodine  number  of  fatH), 
this  term  meaning  the  amount  of  oxygen  consumed  expressed  a^  p«'r 
cent  of  the  lime-sulfur  solution,  or,  in  other  words,  the  numl>er  Krama 
of  oxygen  al)sorbed  by  100  grams  of  lime-sulfur. 

Free  sulfur  is  liberated  from  lime>sulfur  by  reactions  represented  by 
the  following  (equations: 

CaS4+3  0  =  CaS,0,-h2  S 
CaSj+3  0  =  CaS20,+3S 
CaSiO,         =CaSO,+S 

Since  the  oxidation  of  the  polysulfide  takes  place  rapidly  there  is  a 
correspondingly  rapid  deposition  of  sulfur.  The  liberation  of  sulfur 
due  to  the  decomposition  of  the  thiosulfate  is  much  less  rapid.  ( Con- 
sidering ever3rthing,  however,  it  appears  that  all  of  the  sulfur  liberate«l 
might  1k»  of  equal  inwTticulal  value;  at  least,  there  is  no  good  e%idenre 
available  to  the  contrary.  The  chemical  estimation  of  the  sulfur  which 
will  Im'  dej)osited  from  a  given  amount  of  lime-sulfur  solution  can  Im* 
made  without  difficulty.  All  of  the  sulfur  present  in  the  iH>lysulfid(*> 
in  excess  of  tliat  nec(»ssary  to  form  the  **monosulfide"  of  calcium  i-oni- 
bim»<l  in  this  form,  would  be  de]K)sited;  also  one  half  of  the  sulfur 
present  as  thiosulfate  in  the  original  solution.  The  chemical  ni(*th«MN 
for  making  the.sr  determinations  have  aln^ady  been  work<Ml  out  in  a 
thorough  manner*  and  it  is  unnecessary  to  go  into  a  d(»tail(*<l  discussion 
of  thciii  here.  The  author  suggests  that  the  total  free  sulfur  which 
w<Mil(l  be(lei)<)site(lmight  Iwexprt^ssed  asthe "available  sulfur nuiidn'r." 
this  term  nn^aniiig  sulfur  ^lejxisited  <»xpressed  as  jmt  cent  of  the  original 
liiiie->ulfur  solution. 

The  third  inse<tiei<lal  property  menti(me<l  above  is  not  so  <*a>ily 
estimatrd.  In  fa<'t.  it  is  not  <h'fmitely  known  why  th(»  spray  sc»luti«in 
s<)ft«iis  the  wax  on  srale  inserts.  It  might  be  stated,  howt»ver,  that 
ealciiini  tliin<\ilfate  is  neutral  in  soluti<m  and  giv<^  no  caustic  efTcet  tin 
tlif  liands.  while  .snjutiniis  rontaining  calcium  iH)lysulfide  art'  vtT\ 
cati-tii".  It  i^  true  that  there  is  a  small  amount  of  calcium  hytlroxid** 
in  linii'->ulfur  »-nlution<.  diir  to  hydrolysis  of  the  iM>Iy.sulfide.  l»\it  it  ia 
pp  -» lit  in  in>ulfiei«'nt  ipiantity  tn  ^^ay  that  the  cau.**tic  proiM»rtie>  are 

»  Jniir.  Aimr.  <'li«  iii  Sir.  i»7,  JU    P.HK"ii. 
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due  to  the  alkalinity  of  the  solution.  The  writer's  experience  in  hand- 
ling the  spray  simply  verifies  the  correctness  of  Shafer's  statement 
that  "the  so-called  caustic  action  of  the  wash  on  the  hands  seems  rather 
due  to  its  strong  reducing  power  (power  to  absorb  oxygen)^  than  to 
the  alkalinity  of  the  solution/'  It  is  very  possible  that  this  reducing 
power  may  also  cause  the  softening  of  the  so-called  wax  on  the  scale 
insects.  If  this  be  true,  the  "oxygen"  number  mentioned  above 
would  give  its  quantitative  measurement.  At  any  rate,  the  power  of 
the  spray  to  soften  the  so-called  wax  is  evidently  due  to  some  property 
of  the  polysulfides  and  in  the  light  of  present  knowledge  no  definite 
statement  can  be  made  regarding  its  exact  nature  nor  its  exact  quanti- 
tative analytical  measurement. 

In  conclusion,  the  writer  wishes  to  state  that  the  above  discussion 
is  merely  a  suggestion  to  chemists  and  entomologists.  There  may  be 
other  insecticidal  properties  of  the  spray  than  those  mentioned  and 
it  is  possible  that  the  ordinary  methods  of  valuation  now  in  use  are 
the  best.  If  not,  the  discussion  given  here  may  prove  to  be  of  some 
value. 


NOTES    ON    COCCID^  FOUND  IN  PERU 

By  E.  W.  Rust,  AssiatarU  Government  Entomologistf  Lima 

Prior  to  the  year  1909  very  little  entomological  work  had  ever  been 
done  in  Peru  and,  as  a  consequence,  very  little  was  known  and  almost 
nothing  had  been  published  relative  to  the  insect  life  of  this  country. 
However,  during  the  latter  part  of  the  year  just  mentioned,  the  Peru- 
vian government  established  a  bureau  of  entomology  under  the  able 
guidance  of  Prof.  G.  H.  T.  Townsend.  Among  the  many  activities 
of  the  latter  was  the  beginning  of  a  collection  of  Coccidce  from  as  many 
hosts  as  possible  and  from  all  parts  of  the  Republic,  with  complete 
notes  relating  to  each  lot  of  specimens. 

When  the  writer  arrived,  during  the  latter  part  of  I9II,  this  collec- 
tion already  num])ered  hundreds  of  lots  of  specimens,  at  that  time  all 
unidentified,  many  of  which  were  of  the  same  species  but  upon  differ- 
ent hosts  or  from  different  localities.  Since  that  time  the  collection 
has  been  greatly  augmented  both  by  Professor  To\nisend  and  by  the 
writer  whose  pleasant  task  it  has  been  to  determine  the  species  repre- 
sented. 

In  many  cases  the  coccids  herein  noted  have  never  before  been 
reported  from  South  America  and  with  the  exception  of  only  two  or 
three  species,  this  constitutes  the  first  publication  of  their  occurrence 

>  Wonis  in  imrenthosis  im*ert<*<l  by  the  author. 
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in  Peru.  It  is  with  the  idea  of  making  known  the  new  localities  and 
new  hosts  of  those  coccids  already  detennined,  that  this  article  is 
written. 

Aspidioius  camellia'  Sign. 
This  coccid  has  ])een  found  more  or  less,  abundant  in  all  partfi  of 
the  Republic,  so  far  visited,  where  its  hosts  exist  but  scarcely  ever  in 
sufficient  numbers  to  cause  it  to  l)e  regarded  as  a  serious  pest.  It  is 
evidently  kept  well  in  check  by  microhymenopterous  parasites  which 
are  not  only  numerically  great  but  also  include  several  different  species. 

Colloctofi  as  follows  in  Peru:  on  Salix  humbMUanay  Acobamba  (elevation  9000+ 
feet);  Cordyline  terminaliSf  Lima;  Nerium  oleander f  Lima;  liaccharis np.y  Huanra^'o. 
Also  noto<l  on  many  other  plants  throughout  the  Republic. 

Asptdtotus  cyanophyUi  Sign. 
To  date  this  scale  has  been  collected  only  four  times  by  the  writer, 
but  has,  doubtless,  been  overlooked  in  other  instances  and  will  be 
collected  in  the  future  as  this  work  progresses,  as  this  climate  seems 
ver>'  suitable  to  its  multiplication. 

On  iUusa  paraduiaca,  Hacienda  San  Jacinto  (Department  of  Piura);  Cnrica  papaya^ 
Lima,  Cinnamanum  sp.,  IJma;  Cocos  sp.,  Lima. 

Aspidioius  cydanim  Comst. 

Collcctifl  i\A  follows:  on  iM>n(*h,  Lima;  rofie,  Hacienda  Santa  Clara  (DeiMirtnipnt 
of  Piura);  Morun  alha,  Linui;  EriiAnAryn  jiiitotticn,  Cinnamonum  sj).,  Lima:  .V#*n'uwi 
oleotidtr,  Snriidn  (Di'iwirtnicnt  of  Piura). 

Aspidioius  hederce  ValL 

Collrct*"*!  a«  followH:  on  Dracctna  »p.,  Lima;  Cordyline  terminali*^  Lima;  IhufUh^t^ 
chinenttis,  Lima;  Li(juMrum  jnponicuin^  Lima,  and  at  AnH]uii>a;  Sfagnolia  grawUfr^^i^ 
Lima;  Striuvi  lAawdrr^  Lima;  Eriohotrya  ja]>onica^  Lima. 

Aspidioius  jufjlans^egia  Com.st. 
This  scale  is  evidently  an  introduction,  probably  of  the  last  few 
yoar.<,  ami  ba.<?  not  yet  become  widespread   in  this  country,  although 
climatic  coiulitions  around   Lima   fnoar  whore  the  specimens    were 
colh'ctcd'  s<rni  favorable  to  its  reproduction. 

It'iiirdfi  I'tMin  PiTii  only  in  one  i^^tarl('^  as  follfm-K!  Hacioniia  KaAa  iM'twcrn 
Liiii.i  :iTi'l  ('li«'-ii:i    on  J ui)ltnt>  >p. 

A  ttjnraspis  rosa  HoucIm'* 
Tlii-  inject  i-  a  jMst  in  many  panlens  throughout  the  country  and 
is  opfriaily  ilarna^in^r  to  the  fom-s.  which  it  very  often  kills  outright. 
rp  to  tli«'  pn-^i-iit  «latr  it  ha>  not  lirrn  noted  on  any  other  host  and  onlv 
:i  nii»n-  r\t<ii.lr.|  -I  :tr<  li  r:iii  drtrnnine  whether  it  has  extoniied  it* 
ra\:tL'»"*  to  tin*  riati\r  rn-arroiis  flora.  In  this  climate  it  has  Poveral 
I 'mod-  p«Ty»'aranil  all  -tamxan  befouini  at  alma^^t  any  season.    Adult 
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males  are  very  numerous  and  their  snowy  puparia  usually  so  cover  the 
rose  twigs  as  to  make  the  latter  appear  as  if  white-washed. 

This  office  has  many  notes  on  the  collection  of  A.  raactf  among  which  are  the  fol- 
lowing:  on  rose,  Lima;  on  rose,  Piura. 

Ceroplastes  sp.  (near  cerifenis) 
Owing  to  the  small  number  of  specimens  of  this  coccid  and  to  a  lack 
of  literature  describing  the  species  of  this  genus,  the  writer  cannot  be 
positive  of  their  specific  determination,  but  the  specimens  in  the 
government  collection  so  closely  agree  with  the  description  of  C 
ceriferus  in  '*The  CoccidjK  of  Ceylon"  by  E.  E.  Green,  that  they  may 
be  regarded  as  belonging  to  this  species  until  proven  something  else. 
Moreover,  C.  ceriferus  has  been  reported  from  Chili,  Mexico,  Antigua 
and  Jamaica,  in  all  of  which  exist  climatic  and  other  conditions  very 
similar  to  those  in  the  section  of  Peru  where  these  specimens  were 
found,  so  it  is  not  surprising  to  find  the  aforesaid  species  present  in  this 
country  as  well. 

CoIlfK'ted  only  at  Huancabamba,  on  a  thorny  bush  thought  to  be  a  species  of 
Mimosa. 

Chrysomphalus  n.  sp.?  (near  rossi) 

Differs  from  available  published  descriptions  of  C.  rossi  in  the  pres- 
ence of  paraphyses,  in  having  fewer  circumgcnital  pores  and  in  that 
the  plates  are  broader,  blunter  and  not  so  long  and  slender,  and  are 
less  serrated. 

On  Araucaria  exceUa^  Lima;  Araucaria  bidvnllif  Lima. 

Coccus  hesperidum  Linn. 
C.  hesperidum  is  found  attacking  a  large  variety  of  hosts  very  gen- 
erally throughout  the  Republic,  but  so  thoroughly  is  it  held  in  check 
by  its  numerous  microhymenopterous  parasites  that  it  very  seldom 
does  appreciable  damage  and  even  in  such  isolated  cases  destruction 
by  artificial  means  scarcely  seems  necessary. 

Collecto<l  as  follows:  on  a  vari<»ty  of  Dianihua  chinensiSf  Samdn  (Department  of 
Piura);  Mangifera  indicOf  O)sromba  (Department  of  Piura);  Cordyline  tertninalUf 
Lima;  Datura  arhorescensy  Samdn,  (Department  of  Piura);  Ficus  niHda^  Matucana; 
orange,  Coscomba  (Department  of  Piura). 

Diaspis  baisduvalii  Sign. 
It  has  often  been  noted  by  the  writer  that  this  coccid  seems  ta 
have  a  decided  preference  for  monocotyledonous  plants  and  is  especially 
troublesome  on  palms,  often  killing  young  plants.  It  is  a  very  common 
scale  in  this  country,  being  widely  distributed  and  thriving  out-of- 
doors  in  perfect  vigor. 

Rccordo<i  from  this  Republic  on:  Cocos  coronata,  Lima;  Areca  nobilis,  Piura; 
Areca  nobilin  and  Pandanus  xUilis,     Lima. 
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Diaspis  echinocacii  Bouch^ 
Found  occasionally  throughout  the  Republic  on  cactus,  but,  80  far 
as  known,  attacking  no  other  group  of  plants. 

Roc«nl<Ml  a8  follows:  on  Opuntia  sp.,  Lima;  on  Opnniia  arbarescenSt  AcolMunba. 

Fiorinia  fiorinid  Targ. 
Of  common  occurrence  upon  various  species  of  ornamental  plants 
in  the  gardens  and  parks  of  various  Peruvian  towns  but,  so  far,  not 
collected  on  wild  vegetation. 

Not(Hl  OS  follows :  on  Cocoa  8p.,  Samdn  (Department  of  Piura);  on  Pharm%%im 
tenax,  Lima;  on  a  cultivated,  climbing^  A Hclepian^  IJma. 

Hemichianaspis  minor  Mask. 

This  coccid  is  so  closely  related  to  H,  aitpidistrcc  as  to  be  thought 
by  some  authorities  to  be  inseparable  from,  or  at  least  only  a  variety 
of,  the  latter.  To  the  writer,  however,  it  seems  a  valid  species  which 
can  generally  be  separated  from  //.  aspidistras  by  various  small  differ- 
ences; these  taken  separately,  seem  inconsequential,  but  in  the  aggre- 
gate cannot  Ihj  denied  recognition.  The  sc*ale  of  //.  minor  is,  as  a 
rule,  lighter  in  color  than  that  of  H.  aspidistra' ,  is  somewhat  ooan^er 
in  texture,  thicker,  not  quite  so  slender  and  dainty  looking  and  does 
not  seem  so  smooth  and  shiny.  The  exuviae  of  //.  minor  appear  a 
trifle  smaller  in  proportion  to  the  size  of  the  s<'ale  and  contrast  mort^  in 
color  with  tl»e  latter,  being  of  an  amber  to  light-brown  color  or  even  of 
a  dirty,  dark-brown. 

The  median  1oIh»s  of  the  julult  insert  seem  to  project  a  trifle  iiicire 
than  in  //.  asfn'tlistra'  and  lobc*«  two  and  three  do  not  seem  <|uite  so 
distinct  Jis  in  the  hist  mentioned  species. 

In  P(TU  //.  minor  is  known  esp<»cially  as  a  cotton  plague  and  as  such 
it  is  doii)^  a  great  amount  of  damage  in  the  northern  cotton  regions. 
T\\v  Kf*nerally  accepted  opinion  as  to  its  introduction  (as  previously 
publi>lie(|  by  Prof.  ('.  II.  T.  Townsend)  is  that  it  entered  through  the 
Port  of  Paita  on  som<»  plants  whi<h  were,  doubtless,  set  out  in  the 
vi<iiiity  of  Piiira  <luring  the  la>t  eight  or  ten  years,  and  from  this  f4x*u5 
it  li.'i^  vrnnlii.'illy  been  spreading  through  the  cotton  fiehls  of  the  Piura- 
(*liir:i  v:illrv>  until  it  has  now  become  a  very  serious  cluH'k  upon  not 
only  the  (juaiitity  Imt  al>o  the  ipiality  of  cotton  pro<luced. 

A^  cut t nil  i<  l»y  far  the  iiu»^t  important  pro<hict  of  the  region  nauHMl, 
it  i-  only  iiainral  that  the  *'pif»j(»  bIan<-o."  as  //.  minor  is  there  ralUsl 
shoiihl  br  reuar^lcil  |>riinarily  as  a  (-(^ttoii  |M*>t.  but  its  attacks  are  bv 
nr»  m»au-  r<nitiiHil  to  that  |»la!it  and  Sulix  htnnhohUiana  as  Wfll  as 
l!,ini>  f >tt/in,.irii^  ap-  rlo^f  M'rnn»K  a>  ho>t*^.  This  office  poi^st^sst^ 
a  irrrat  !nan\  n«»ti-»  rrlaiive  to  >\u\i  atta<k>  in  many  tocalitit's  and  at 
<liti«  ri  lit  date**  and  that  the  riMcid  in  question  i>  an  omnivorous  fcHMler 
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cannot  be  doubted  after  a  glance  at  the  following  list  of  host  plants, 
all  but  two  of  which  are  in  addition  to  those  recorded  in  Mrs.  Femald's 
"CoccidflB  of  the  World."  All  localities  mentioned  are  in  the  Depart- 
ment of  Piura,  Peru. 

Collected  quite  generally  on  cotton;  Phaseolus  sp.,  Ricinun  communis ^  Salix  hum" 
boldtianaj  watermelon,  Coscomba;  Capsicum  sp.,  Sol  Sol;  Ricinus  communis^ 
Catacaos,  and  Macacard;  Prosopis  juliflaray  CoBcomba;  Asparagus  officinalis,  Piura; 
Sesbania  sp.  Coscomba;  Yucca  gloriosa,  Samdn;  Coscomba;  Piura,  "cereaa,"  Cos- 
comba; watermelon,  Catacaos;  Malvastrum  sp.,  Hacienda  San  Jacinto. 

Lepidosaphes  beckii  Newm. 
Many  years  ago  good  oranges  were  grown  in  the  vicinity  of  Lima 
but  at  present  even  a  citrus  tree  is  a  rarity  and  all  the  citrus  fruit  is 
brought  either  from  Ecuador,  or  small,  well  isolated  valleys  in  different 
parts  of  the  Peruvian  Republic.  This  situation  is  caused  by  the 
ravages  of  various  insect  pests,  among  the  most  formidable  of  which  is 
L.  beckii,  but  today  the  scale  is  rarely  encountered  for  the  simple 
reason  that  its  food  plants  have  nearly  all  been  destroyed  wherever 
the  scale  has  gained  a  foothold.  Although  many  parasites  are  present 
they  do  not  dominate  their  hosts  to  such  an  extent  as  to  make  the 
raising  of  citrus  fruit,  on  a  commercial  scale,  an  attractive  proposition 
in  this  section. 

Lepidosaphes  beckii  has  been  collected  by  this  office  as  follows:  on  orange  trees, 
Lima,  and  at  Hacienda  Rafia  (between  Lima  and  Chosica). 

Two  other  species  of  Lepidosaphes  have  been  collected  in  this  Repub- 
lic but  as  yet  neither  of  them  has  been  classified.  The  writer  has 
repeatedly  taken  a  small,  light-colored  species  from  citrus  trees  in  the 
Department  of  Piura  where  it  is  a  great  hindrance  to  the  growth  of  all 
species  of  CitruSj  being  especially  common  on  the  orange.  It  is  also 
common  on  a  plant  which  is  parasitic  on  Prosopis  juliflora. 

The  other  species  is  very  like  L.  beckii j  but  a  close  examination  dis- 
closes differences,  the  best  marked  of  which  is  its  larger  size  and  slightly 
different  color.  Taken  ])y  Professor  Townsend  on  oranges  from 
Pacasmayo. 

Orthezia  insignis  Dougl. 

Collected  as  follows:  on  Justicia  sp.,  Lima;  on  Ligusirum  japonicum,  Lima;  on 
Durnnta  jAumieri,  Lima;  on  Jacaranda  punctata,  Lima;  on  Bignonia  stans^  Lima. 

Pseudaonidia  articulatus  Morg. 
This  coccid  is  the  commonest,  and  most  widely  distributed  of  all 
those  found  in  this  country  and  is  also  the  most  omnivorous  feeder, 
attacking  as  it  does  a  very  wide  range  of  food  plants.  The  hosts  most 
generally  infested  are  the  different  species  of  Ficus  and  Citrus  trees,  the 
latter  being  infested,  almost  without  exception,  throughout  the  Repub- 
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lie.  In  appearance  P.  ariiculatus  is  very  like  the  red  scale  of  Cali- 
fornia (Chrysontphalus  aurantii)  but  here  it  does  even  more  damage, 
in  proportion  to  the  number  of  citrus  trees  grown,  than  does  the 
red  scale  in  the  citrus  growing  districts  of  the  United  States.  But  in 
considering  this  statement  one  must  bear  in  mind  that  fumifj^ation  is 
never  practiced  in  Peru  and  that  parasites,  even  though  exceptionally 
numerous,  do  not  seem  even  to  be  a  serious  check  on  the  multiplication 
of  this  insect,  not  to  mention  controlling  it. 

Tlie  folIowinK  ia  a  list  of  hosts  and  the  localities  where  collected,  to  dato,  but  addr 
lions  arc  constantly  beini^  ina<le  as  this  inquiry  into  the  coccid  fauna  of  VnM  pro- 
innr8s(*s.  CoIlecte<i  on:  oranice,  IIaci(>nda  Mallan*8  (I>epartnient  of  Piura);  onuisv, 
Pueblo  Tamarindo  (near  Paita);  orange  Chapaird  (near  Piura);  orango,  Ilacionda 
MalLin's  (Department  of  Piura);  orange,  CoRcomba  (near  Piura);  lemon.  HariondA 
San  Jacinto  (near  Paita);  lime,  Hacienda  San  Jacinto  (near  Paita);  oranic<^.  Sao 
BartoIom6  (IVpartment  of  Lima);  orange,  MuAuela  (Department  of  Piura);  oranitr, 
Coecomba  (near  Piura);  nwe,  Piura;  Atwna  muricata  and  orange,  Perni^  Colony  (in 
the  interior  of  Peru);  Anona  chcrimMi,  Chosica;  Ficus  nitidat  Lima;  FicuB  niiida, 
Hacien<la  f^afia  (Ix^tween  Lima  and  Chosica);  Sambuais  perunafuif  Piura,  and  Haci- 
enda San  Jacinto  (near  Paita);  Anacanlium  occidetUalis,  Komala  (in  thr  Andran 
foothills,  IVpartment  of  Piura;  Janminurn  nralnca,  Lima;  Jasminum  axorurum, 
Nerium  oleander,  Lima;  Ligmlrum  japonicum,  Lima;  Plumieria  sp.,  Piura;  Cocc§ 
coroTiata.  Wtmhihgtonia  fdijera,  Erythria  edulis,  Kentia  sp.,  and  CifcaM  rrro/uCa, 
Lima;  IHgnonia  Htam,  Piura;  Magnolia  grandi flora,  Lima;  Eriobotrya  japonifa, 
Chosica. 

Pscudococcus  citri  Risso. 

Tlir  above  insect .  in  teniporato  climates,  ia  generally  conpitlered 
as  a  preeiilioiise  j)est  hut  in  the  warm,  equable  climate  of  Peru  it  is  to 
he  found  out-ofnloors  in  all  Icxalitic^s  where  its  food  plants  f^row.  It 
is  very  subject  to  both  i)ara>itic  and  predaceous  enemies,  however. 
and  has  not  as  yet  been  noted  in  any  abuinlance  in  any  one  lo-ality, 
althou^h  a  slijrht  search  will  rev(»al  it  almost  anywhere  in  liinitod 
n»iinbcr>-.  I(  is  not  a  serious  menace  to  any  cultivated  crop  and. 
owin^r  U)  thi^  fact  and  its  pcneral  distribution  and  cornparativtdy 
sli^^liT  nuMibn>.  only  a  few  notes  relating  to  it  liave  been  accumulateil. 

('.,I!i  (  fi-.l  •.!!:  /  t>2^fi  ,1  nihil  it,  Lima:  (It-sifitimti  {'trurintturn.  Hacienda  S:in  Jarintu 
ill'. II  I'll*  ;  .  ir.l  tliriHmlidiit  tl.«'  I  hpaitiin'Tit  of  I'iura  at  difTorfnt  datcv;  A  s  fMtrti^;u* 
../'..'..','      S.-!*^..!    ]  )i-ii:irtrnii:t  ni  I'iiini  .    I{ii^r  •  :iii«l  Hacienda  MnllareK  {near  Paita 

V"X'."U       I    nil  I 

rujf'h'ir'ti  >\).  nov.  I  ?,) 
Ill  »!:••  Mcpartiiirnt  nf  Piur.i  a  >|»e<ie<  of  Tulvinaria  has  repc^atotilv 
|i«'«'n  «  «>lie<  tnl  but  :ilv. a\-«  in  the  iinniMtun"  >ta^(»s  so  that  it  rouUl  not 
be  <  !;t--i!n  i|.  it  i-  ■■:  tiH-iliiirn  -i/f  Mnd  ^reen  in  <'olor.  an<l  the  l»€^n* 
niML'  •■:"  :i!i  n\;!--:t.-.  in  :i  f.'u  e:t-«-*..  dl-tiimni-lied  it  from  all  eo(x*U5-like 
fdi:;.   .      N<  '.'  r  -'  111  in  ilMiri:iL:iijLr  hmmiImt^. 

(■:■    ■':■■?    '.  .     ,  .=••'.''.  II. t«  1.  Jni.  S:.iii;iii    iii-ar  I'aita),  ami  at  Pacrta 
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(Department  of  Piura);  Batata  edulis,  Sullana  (Department  of  Piura);  Bidens  sp., 
Sullana. 

Saissetia  hemisphcerica  Targ. 
This  well-known  coccid  is  of  quite  general  occurrence  in  Peru,  but 
as  a  rule  the  individuals  are  rather  scattering,  there  often  being  only 
one  or  two  on  a  single  leaf  or  stem.  Rarely,  indeed,  is  it  found  in 
masses  and  even  in  such  cases  the  individuals  are  soon  killed  off  by 
parasites,  so  that  a  heavy  infestation,  with  its  consequent  damage  to 
the  host,  is  very  unusual. 

Recorded  as  foUows:  on  ABparagta  officinaHs,  Piura;  Plumieria  sp.,  Piura; 
Baccharis  sp.,  Peren6  Colony  (interior  of  Peru);  Teasaria  sp.,  Peren6  Colony; 
Bignonia  slans,  Piura  and  Lima. 

Saissetia  olece  Bern. 
While  the  female  of  this  species  is  common  in  many  parts  of  Peru, 
the  males  have  been  seen  here  upon  only  a  single  occasion.  On  July 
15,  1913,  the  writer  collected  hundreds  of  male  propupse  on  the  under- 
sides of  the  leaves  of  Asclepias  curassavica  at  Chosica,  from  which 
many  perfect  males  emerged  within  the  next  few  days.  Hitherto, 
California  is  the  only  locality  from  which  the  males  have  been  reported 
(see  Bulletin  no.  223,  Calif.  Agricultural  Experiment  Station  by  H.  J. 
Quayle  and  E.  W.  Rust),  and  it  is  of  much  interest  to  the  writer 
again  to  be  able  to  record  them,  especially  at  such  a  distance  from 
where  they  were  originally  found. 

S.  oleoc  has  been  noted  as  follows  by  this  office;  on  cotton  ((?.  peruvianum),  Somate 
(Department  of  Piura),  and  at  Catacaos;  on  cotton,  Vitor  (near  Arequipa),  and 
Coscomba  (near  I^ura);  on  Xerium  oleander ,  Lima;  on  Asclepias  cura^savica,  Lima, 
and  Chosica' 


THE  ECONOMIC  STATUS  OF  THE  FUNGOUS  DISEASES  OF 

INSECTS 

By  R.  W.  Glaser,  Burtau  of  Entomology 

There  can  be  no  doubt  that  at  certain  times  of  the  year,  under 
certain  conditions,  epidemics  of  fungous  diseases  naturally  contribute 
much  toward  controlling  noxious  insects.  This,  however,  is  a  balance 
established  by  nature  of  her  own  accord.     Can  we  help  her? 

Let  us  suppose  that  a  given  locality  is  heavily  infested  by  a  noxious 
insect;  also  that  a  number  of  individuals  in  this  locality  have  died 
from  fungus  parasitism  and,  lastly,  that  we  have  found  an  infested 
locality  free  from  such  a  fungus.  We  will  naturally  ask  ourselves  the 
following  questions: 

(1)  Can  we  cultivate  this  fungus? 
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(2)  Can  we  introduce  it  into  the  infested  locality  where  it  is  not 
known  to  occur? 

(3)  Will  the  fungus  establish  itself  and  will  it  spread  and  become 
effective? 

On  the  whole,  a  favorable  answer  can  \>o  given  to  the  first  two  ques- 
tions. Many  of  the  parasitic  fungi  have  lx?en  cultivated  on  artificial 
media  or  on  living  insects  kept  in  confinement.  Such  fungi  have  iK^en 
introduced  among  healthy  insects  when  the  occasion  warranted  such 
procedure.  The  third  question,  however,  has  offered  difficultic^s  which 
in  most  cases  have  lx»en  insurmountable.  Fungi  are  very  depen«ient 
upon  external  conditions  and  in  many  cases  the  apparent  al>sence  of  a 
particular  fungus  in  a  locality  is  usually  an  index  of  conditions  unfavor- 
able for  its  development,  and  an  artificial  intro<iuction  hiU  l>e  useh^ss. 
If  a  fungus  does  establish  itself  in  a  locality  it  may  not  spread  far 
from  the  centers  of  artificial  infection,  showing  that  conditions  are 
favorable  in  and  near  the  centers  of  infection,  but  not  l)eyon<l  them. 
A  <»ertain  amount  of  success  has  l>een  achieved  in  one  case  and  I  will 
give  an  account  of  this  after  having  presented  some  of  the  difficuhies 
which  were  en<'ountered  by  com|)etent  investigators  who  8lH>wetl 
that  in  general  the  economic  valuta  of  certain  fungi  has  lH»en  ovor- 
estimat(Ml. 

In  1S92,  Franz  Tangl.  at  one  time  intereste<l  in  this  subject,  and 
now  a  well  known  i)hysiologist  at  the  rniv<Tsity  of  Kuda|M\*it.  jM-r- 
formed  some  infection  experiments  on  nun  moth  caterpillars  by  usinic 
spore  emulsions  of  Hotriftis  hassiana.  In  the  laboratory  the  rxiXTi- 
ments  sueeeeded.  since  all  of  the  infected  catiTpillars  die<l  of  "mus- 
cardine.  "  Infection  experiments  in  nature,  however,  where  infosted 
trees  were  tliorou^rliiy  sprayed  with  sj)ore  emulsions,  gave  negative 
result>.  The  nun  moth  caterpiUars  flourished  as  before.  \'.  TulxMif. 
who  \vA>  done  a  ^rreat  d<'al  of  work  on  <*at<Tj)illar  dis<'as4»s,  tried  a  st^riess 
of  >iri»ilar  c\[>erinient<.  and  likewise*  ol>tained  negative  results  when  he 
tried  to  inftTt  rater|)illars  in  nature  with  ('nnlijctps  miiitfins, 

Herently  |{illin^>  and  (ilenn  i  P.M  1  >  in  attempting  the  artificial  use 
of  Spnrtih'irJutfn  ijlnhuhjt  nnn.  the  eti<»louical  factor  of  the  white  funeus 
di^'a*-**  t»f  rliinrli  lnm>  in  Kansas,  have  reached  very  similar  conelusitin^. 
In  a  -uinniarv  of  th^ir  expi'rirnents.  they  say: 

I  In  field-  whrrr  tin-  natural  presence  of  tht»  fungus  is  plainly 
eviii<'iit.  it-  I'fTcrr  on  thi-  l>u>:-  cannot  be  arrrlrrated  to  any  appn^eiable 
d«'i:rrr  by  tfir  ariifirjal  introduction  of  spores. 

■J  "  In  firld-  whrr*'  tfir  fiiimus  i^  in,t  in  evidence  siK)res  intriHluet^i 
artifiriallv   liavr  nn  rnra-urablc  rfTe«i. 

:i  "Apparrrit  ab-rnce  nf  tin*  fim^rus  anions  chinch  bugs  in  a  field 
i-  fviilrnci-  nf  iinfa\orabl«'  condition'^  rather  than  lack  of  fungous  sporcti^. 
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(4)  "Laboratory'  experiments  can  be  made  to  prove  that  artificial 
infection  accomplishes  results  upon  bugs  confined  in  cramped  quarters 
and  without  food,  but  in  the  field,  where  fresh'  and  usually  drier  air 
prevails  and  food  is  abundant,  an  entirely  different  situation  is  pre- 
sented.'* 

In  1912,  Morrill  and  Back  performed  a  large  series  of  experiments  in 
Florida  to  determine  whether  or  not  fungi  could  be  used  artificially  in 
suppressing  the  white  fly  in  the  citrus  groves.  It  has  been  knon^-n  that 
fungous  diseases  are  very  important  factors  in  the  natural  control  of 
this  insect.  The  most  important  species  of  fungi  in  this  respect  are 
ACgerita  webberi  Fawcett,  the  brown  fungus,  Aschemonia  aleyrodis 
Webber,  the  red  fungus,  and  Aschersonia  flavocitrina,  the  yellow 
fungus. 

In  attempting  to  use  the  above  fungi  artificially  Morrill  and  Back 
concluded  that: 

(1)  **The  fungus  parasites  thrive  only  under  suitable  weather 
conditions  during  a  period  of  about  three  months  each  year;  generally 
speaking  the  summer  months  in  the  case  of  the  two  Aschersonias  and 
the  fall  months  in  the  case  of  the  brown  fungus. 

(2)  "Under  natural  conditions,  without  artificial  assistance  in 
spreading,  the  fungi  have  ordinarilj',  in  favored  localities,  controlled 
the  white  fly  to  the  extent  of  about  one-third  of  a  complete  remedy 
through  a  series  of  years. 

(3)  "The  infections  secured  by  artificial  means  of  introducing 
fungi,  while  successful  in  introducing  the  fungi,  have  thus  far  proved 
of  little  or  no  avail  in  increasing  their  efficacy  after  they  have  once 
become  generally  established  in  a  grove. 

(4)  ** Experiments  by  the  authors,  and  by  citrus  growers  in  coopera- 
tion with  the  authors,  involving  the  treatment  of  thousands  of  trees 
with  suitable  "checks"  or  "controls'*  have  shown  that  when  fungus 
(red  or  yellow  Aschersojiia)  even  in  small  (juantities  is  present  in  a 
grove,  there  is  no  certainty  that  from  three  to  six  applications  of  fungus 
spores  in  water  solution  will  result  in  an  increased  abundance  of  the 
infection  on  the  treated  blocks  of  trees  by  the  end  of  the  season.  In 
some  of  the  most  important  and  carefully  planned  and  executed  exi)eri- 
ments,  the  fungus  has  incn^ased  more  rapidly  in  sections  of  the  groves 
which  were  not  sprayed  with  spore  solutions  than  in  the  experimental 
blocks.'' 

We  must  now  consider  Entomophthora  anliai,  the  brown-tail  fungus, 
which  is  the  only  case  familiar  to  me  where  an  artificial  use  of  a  fungus 
has  proved  successful  to  a  certain  extent.  Speare  and  Colley,  the 
authors  of  a  paper  on  this  subject  in  1912,  say  that  it  can  not  be  re- 
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garded  as  a  ''cure  all"  for  the  brown-tail  moth,  but  is  very  important 
as  a  powerful  check. 

They  give  the  following  directions  for  the  use  of  the  funguci:  '*The 
Entomophthora  under  consideration  may  be  used  effectively  in  the 
spring  and  early  summer,  when  the  IsLtvic  have  left  their  nests  and  in 
the  autumn  for  several  weeks  before  the  webs  of  the  new  broods  are 
closed  for  the  winter.  During  both  of  these  periods  the  rapid  spread 
of  the  disease  is  largely  dependent  on  weather  conditions,  and  when 
these  conditions — warm  nights  and  damp  atmosphere — favor  the 
growth  of  the  fungus,  artificial  distribution  yields  truly  satisfactory 
results,  and  may  bring  about  enormous  and  widespread  destruction. " 
.  .  .  "In  the  spring,  when  the  caterpillars  are  scattered  all  over 
the  trees,  it  is  comparatively  easy  to  place  the  infected  larvs  in  among 
them,  but  in  the  autumn,  when  they  are  localized,  feeding  in  the 
immediate  vicinity  of  the  nest,  it  is  necessary  to  infect  individual  nc^sts. 
Experience  seems  to  point  to  the  autumn,  however,  as  the  more  advan- 
tageous time  to  start  the  artificial  epidemic.'* 

A  detailed  account  of  the  methods  used  for  the  propagation  and 
dispersion  of  the  brown-tail  fungus  will  be  found  in  the  paper  of  those 
authors.  Suffice  it  to  say  that  the  fungus  has  accomplished  much 
good  and  when  the  proper  conditions  for  its  introduction  are  selected^ 
a  destruction  of  from  63  to  100  per  cent,  of  the  caterpillars  in  the 
planted  areas  can  be  depended  upon.  An  intelligent  use  of  the  lir«>wn- 
tail  fungus  should  he  encouraged,  for  the  results  obtained  in  Miissachu- 
setts  during  the  hist  two  or  three  years  justify  a  serious  con.sidoration 
of  the  niiittcr.  Professor  Roland  Thaxter.  the  well-known  crypto- 
gamic  botanist,  told  nie  that  he  could  not  think  of  any  way  in  which 
the  State  Forester  of  Massachusetts  could  sjH'nd  a  few  thousand 
d()llar^  a  year  to  better  advantage  than  in  the  j)ropa^atioii  and  dis- 
j)ersion  of  tlie  brown-tail  fiinpus. 


ON    THE    CAPTURE    OF    LIVING    INSECTS    BY   THE  CORN- 
FIELD  ANT   (LASIUS  NIGER  AMERICANUS) 

huiiim  -ornr  t'\|MiiiiHrital  work  on  t!ie  corn-nH>t  aphis  tlcmo  at 
IMMMiiiinut.in.  III.,  in  th«-  suininer  of  IIMM).  the  movements  of  I^iffiux 
ami  rn'iinu,^  were  cl«»><*ly  <»li«<«*rv<'d  every  nipht  for  nearly  two  months 
l»y  Mr.  (\.  K.  Sainlfts  ami  niy-elf.  It  was  fre<|iiently  noticed  thai  on 
waim  iiiizht--.  wlnri  tlie>i'  ants  wrre  very  active,  they  would  attack 
an«l  kill  many  ^niall  in-«Mts  that  came  near  tlieir  nests.  This  was 
Iir>t  -'M-n  nn  a  very  warm  u'\\i\\\  in  Au>:u*-t.  wh<*n  a  larjje  nest  of  ants 
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of  this  species  was  being  watched  by  the  aid  of  a  red  carbide  lamp.  A 
back-swimmer  (Notonectid)  happening  to  alight  among  several  Lasius 
workers,  one  of  the  ants  at  once  seized  the  back-swimmer  by  one  of  its 
legs.  In  a  few  seconds  twenty  or  more  ants  were  crowded  about  the 
insect,  many  holding  to  it,  and  in  less  than  two  minutes  it  had  been 
dragged  into  the  Lasiua  nest.  During  the  next  few  minutes  the  ants 
killed  a  number  of  small  Jassids  that,  attracted  by  the  lamp,  alighted 
among  them.  Often  an  ant  would  capture  a  Jassid  as  large  as  itself 
and  carry  it  into  the  nest. 

On  this  and  other  warm  nights  when  the  ants  were  very  active,  a 
number  of  living  insects  were  placed  near  their  nests,  and  in  nearly 
all  cases  these  were  quickly  caught  and  killed.  If  at  first  only  a  few 
ants  were  on  the  ground  near  the  nest  entrance  and  a  small  insect  such 
as  Diahroiica  longicomis  was  dropped  among  them,  as  soon  as  the  ants 
on  the  surface  began  to  struggle  with  the  beetle,  others  would  come 
out  of  the  nest  in  such  niunbers  that  several  hundred  would  sometimes 
be  gathered  about  the  entrance.  When  a  large  niunber  were  assembled 
in  this  way,  they  would  attack  and  kill  insects  of  considerable  size. 
Diahroiica  12-punctata,  D.  longicomis,  and  Agonoderus  pallipes  were 
readily  killed.  The  ants  seem  to  be  especially  fond  of  the  last-named 
beetle  for  food,  as  they  may  often  be  seen  dragging  it  to  their  nests. 
Helioihis  obsoleta  larvse,  nearly  full  grown,  were  killed  after  a  short 
struggle;  and  even  adult  Epicautas,  both  E,  marginata  and  E,  vittataf 
were  killed  after  a  hard  struggle,  as  were  also  many  small  beetles  and 
moths.  Lasius  does  not,  however,  seem  able  to  kill  Pentatomids  of 
any  size.  Insects  of  this  family  were  frequently  dropped  among  the 
ants,  but  always  escaped  if  not  first  injured.  Even  when  killed  they 
were  seldom  dragged  within  the  nest,  and  it  would  seem  that  the 
odor  of  these  insects  is  offensive  to  the  ants. 

One  point  of  considerable  interest  was  the  manner  in  which  the  ants 
caught  the  insects.  In  very  many  cases  they  would  seize  their  prey 
by  the  legs  and  hold  them  in  this  way  until  killed  by  the  bites  of  other 
ants  on  the  head  or  abdomen;  but  more  frequently  an  ant  would  get 
on  the  back  of  its  victim  and  hold  it  by  the  antenna;  until  killed  by 
other  workers.  In  some  cases  an  insect  would  take  flight  and  carry 
the  ants,  hanging  to  its  legs,  for  some  distance.  The  effect  of  the 
ant  bites  must  have  been  very  poisonous  to  most  of  the  insects  killed, 
as  Diahroiica  longicomis  was  often  killed  in  thirty  seconds,  Agonoderus 
pallipes  in  a  minute  or  less,  and  other  larger  insects  in  a  surprisingly 
short  time.  It  was  very  evident  that  when  very  active  Lasius  ameri- 
canus  will  attack  any  insect  that  happens  near  its  nest;  and,  while 
many  escape,  the  total  number  killed  by  these  ants  in  the  course  of  a 
season  must  be  very  large. 
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Lasius  was  often  found  in  large  numbers  in  the  piles  of  cow  and 
horse  manure  dropped  by  cattle  and  horses  in  pastures.  It  was  no- 
ticed that,  when  this  manure  was  disturbed,  the  ants  promptly  carried 
away  any  dipterous  larva;  that  might  be  exposed.  Examination  of  a 
large  nunil)er  of  these  piles  of  droppings  showed  that  the  number  of 
dipterous  lar\'a>  found  in  the  droppings  where  Lasius  americanus  was 
present  was  much  less  than  in  those  in  which  no  ants  were  found. 
Several  nearly  fresh  piles  of  droppings,  containing  large  numbers  of 
maggots  but  no  ants,  were  taken  from  the  pastures  and  placed  in  a 
com  field  over  a  large  nest  of  Lasius  americanus.  When  examined 
three  (la3's  later  only  one  puparium  and  one  larva  with  ants  feeding 
upon  it  was  found.  There  had  been  at  least  seventy-five  maggots  in 
the  manure  when  it  was  placed  over  the  ants*  nest. 

Office  of  the  Illinois  State  Entomologist. 


THE  CALIFORNIA  PEAR  THRIPS  IN  MARYLAND 

By  W.  M.  Sccnr. 
licseardi  DtiKuiment,  Tfiorwtcn  Chemical  Co.,  liaUinwre,  Md. 

On  April  25,  1913,  the  \i-riter  observed  a  blighted  condition  of  the 
blossoms  and  leaves  in  a  small  KirflFor  iM^ar  orchard  near  Hnltirnorr. 
M(l.,  and  a  rloser  rxaminatHm  disclosed  the  fact  that  the  tn»<*s  wr-n* 
literally  alivr  with  thrips.  The  leaves  were  curled  and  blarkoiied  at 
the  tips  and  around  the  niarjjins.  and  most  of  the  blossom  ehistors  hnd 
lH»en  (l<'st roved. 

The  cnnunon  jn^ir  thrips  of  California,  Euthrips  pijri  I)ani<*i.  \va* 
susfM-eted,  })iit  only  larva*  were  present,  tin*  adults  having  dis:ip|x-an'd. 
and  tin*  s|)<*eies  eoiild  not  therefore  be  identified. 

K<»  pin^  this  interesting;:  outhn^ak  in  mind,  the  writer  visit«>i|  th»- 
sarn«"  mcliMrd  ajrain  on  April  22,  IIUI.  when  the  lilossoms  wen*  Iw-cin- 
niii;:  to  «>|mh,  .Mn<l  fi»un<l  adult  thrips  present  in  jjreat  numlMTs.  S|*  ei- 
nnn>  wrrr  >«nt  to  Prof.  A.  L.  (^iiaintance.  of  the  Bureau  of  Kntoiiiiiliiir%- 
:it  W.i-liiimtoii.  who  nported  that  Mr.  .1.  I).  Hood,  of  the  I^ioIi>uir:il 
SuTM-y.  Ii.kI  «\Miuin«'(|  thiin  and  identified  the  sjx^cies  as  J*it  nukthnpf 
'l\uf}.!>f>^    Plin  I):inifl. 

Tlii-  ♦-t;ilili-fji-  :i  mw  h»e:ility  for  the  pear  thrii>s  whirb  lias  th^* 
rtpiii.ttioii  of  Im  iiiL'  tilt'  ni<»^t  «l»>trurtive  friiit  tree  ins<»et  in  Califoniin. 
To-ii  I  :in«i  .loin  ^'  pl.nr  "tfit-  ilaniiip-  (';iu>ed  by  the  |M*ar  tbrifv*.  in  the 
S:tnt:i  (  l.ir.i  \  :tll«y  alom-.  «lurint:  tfie  \v{\t>  from  \\}M  to  llMO  i\x  nearlv 
S'J. iMMi.iHMi."     Till-   (iiii-ijon   nf   inirrr>t    to    f>nth   entonkoIo|;ist s    an»l 

I     >    ]>.  ;.f    of  Atr.,  Jiiir.  lint,  (ir   No.  i:;,  p.  J. 
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fruit  growers  is,  will  it  prove  to  be  as  destructive  in  the  East  as  it  has 
been  on  the  Pacific  Coast?  The  results  of  its  work  in  the  Maryland 
opchard  indicate  that  it  is  capable  of  complet<^ly  destroying  a  crop  of 
Kieflfer  pears.  On  May  5,  1914,  the  writer  examined  this  orchard 
again  and  found  that,  although  the  trees  had  bloomed  profusely,  no 
fruit  had  set,  the  blossom  clusters  having  dried  up.  There  was  no 
crop  in  1913,  but  this  might  have  been  due  to  a  spring  frost  which  the 
owner  at  the  time  thought  killed  the  blossoms.  In  1914,  however, 
there  was  no  frost  during  the  blooming  period  and  no  pear  blight  could 
be  found  in  the  orchard,  so  that  the  thrips  was  apparently  the  sole 
cause  of  the  loss  this  year. 

For  many  years  this  insect,  so  far  as  known,  was  confined  to  a  few 
counties  of  California,  but  in  1912  Parrott^  reported  it  as  occurring  at 
several  points  in  the  Hudson  River  Valley  of  New  York  and  the  Mary- 
land occurrence  establishes  it  in  a  third  state.  Its  discovery  in  other 
localities  will  probably  follow  in  rather  rapid  succession  until  it  be- 
comes one  of  our  common  orchard  pests. 

So  far  as  the  w^riter  knows,  the  Maryland  outbreak  is  at  present  con- 
fined to  the  orchard  of  Mr.  Roland  Phelps  at  Brookl3m,  about  four 
miles  from  Baltimore.  This  orchard  consists  of  about  two  hundred 
Kieflfer  pears  with  perhaj^s  half  a  dozen  I-.e  Conti?  and  Seckel  pears 
mixed  in.  These  latter  varieties  were  aflfected  almost,  if  not  quite, 
as  much  as  the  Kieflfer.  The  thrips  also  occurred  on  some  nearby 
peach  and  apple  trees,  but  caused  very  little  damage  to  these.  Other 
pear  orchards  in  the  same  neighborhood  were  examined,  but  no  thrips 
found. 


DESCRIPTION    OF  A   NEW   SAWFLY   INJURIOUS   TO 
STRAWBERRIES ' 

By  S.  A.  RouwER 

The  following  species  is  descrilxMl  at  the  recjuest  of  Professor  R.  L. 
Webster  who  has  been  working  on  the  life-history  of  this  species  for  a 
number  of  years  and  who  has  prepared  a  paper  dealing  with  the  biolog>' 
and  economics  of  the  species  of  Empria  injurious  to  strawberries  in 
Iowa. 

The  species  of  Empria  are  closely  related  and  the  group  is  in  bad 
nee<l  of  revision.     As  far  as  the  author's  experience  with  the  genu3 


»N.  Y.  Ajn-.  Expt.  Sta.  Hiil.  No.  343,  p.  13. 

=  Contribution  from  the  Branch  of  Forest  Insects,  Bureau  of  Entomology,  U.  S. 
Department  of  Agriculture,  Wasliington,  D.  C. 
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has  gone  he  is  of  the  opinion  that  the  most  reliable  specific  characters 
are  to  he  found  in  the  sheath,  saw,  antennse,  certain  parts  of  the  head 
and  color.  Certain  characters  of  the  head  such  as  the  exact  extent 
and  definition  of  the  median  fovea  and  antennal  furrows  and  the  exact 
dentations  of  the  cl>'peus  are,  it  would  seem,  subject  to  variation  and 
cannot  be  used  as  rigidly  as  in  other  groups. 

Empria  fragaricr,  new  species 
Judging  from  the  literature  this  species  is  related  to  caMigata  Mac> 
Gillivray.  Specimens  were  sent  to  Dr.  A.  D.  MacGillivray  who  (com- 
pared them  with  his  type  and  stated  that  they  differ  from  that  species 
in  the  ''form  of  the  saw  guide  which  has  the  distal  end  truncate  with 
rounded  corners,  while  in  the  specimen  sent  the  lower  comer  is  rounded 
off.  The  median  fovea  is  only  a  rounded  scar  in  castigata  and  a  deep 
rounded  pit  in  the  specimen  sent. "  This  species  has  no  doubt  heen 
identified  as  Ignota  Norton,  and  probably  some  of  the  writings  dealing 
with  the  biologj'  and  economics  of  ignota  refer  more  properly  to  fro- 
garicr. 

Female:  I^'ogth  G.5  mm.;  length  of  antoniue  2  mm.  Clypeus  more  coanrlj 
8culpturp<i  toward  the  apex,  the  apical  margin  tridentate,  the  lateral  lobos  broadly. 
obtusely  triangular  with  the  median  tooth  small  and  obtuse;  8upnicl3rpra]  airm 
convex,  slightly  more  strongly  convex  ventrally,  but  in  outline  nearly  rectaiiKular; 
antrnnal  and  supraclypeal  foveie  confluent,  but  the  former  arc  not  aa  dfM»p  as  tbi* 
punrtifonn  8upracly|)ral  fovea*;  antennal  furrows  complete  but  not  as  deep  oppcMtite 
cre8t;  middle  fovea  elongate,  and  mon'  or  1<*m8  connecte<l  with  the  elongate  «iepr^'«iioo 
from  the  anterior  ocellus;  postocelhir  area  well  defined;  postocellar  furrow  nrarly 
stniiglit ;  a  dwp  furrow  from  the  anterior  ocellus  to  the  postocellar  furrow;  po«(t<>r*-Uar 
line  di.«tinrtly  shorter  than  the  ocellocular  line;  fact*  and  front  to  the  h'Vi'l  «if  i>»r 
anterior  oe<*IIiis  distinctly  sculpture<l;  vertex  and  |K>steri<)r  orbits  shining,  with  •rtt- 
geroiLi:}  punctun*;*;  an t«'nn;e  short,  stout,  the  third  antennal  joint  distinctly  longer  than 
the  fourth,  the  fourth  and  fifth  8ulK*(|uaI;  mcMonotum  shining,  impunctato;  stigma 
bruudiT  :it  base  when*  it  is  subangulate,  gradually  ta|>ering  to  the  radius  from  which 
it  iri  t>bli<|u«'ly  tniiicate  to  the  costa;  thirfl  cubital  n>ll  slightly  longer  than  the  iKH.x>nd. 
twice  ;i.s  widi-  .'interiorly  jus  basally;  hin<l  wines  with  one  discal  cell;  Rb«>ath  straight 
alK»v«'.  ol»tiis4'ly  nuindetj  at  the  ajM^x  and  gently  rounded  on  the  lower  margin.  Hlark; 
two  «'|.iiiu:it«'  >|M.t>  oil  till'  iMKsterior  margin  i»f  the  pnmotum,  tegulie  alnuint  «'ntirf|y. 
lati  r.il  .-|M.t-*  4HI  tin-  .-i^Toii.l,  third  an*!  fifth  t^-rjiiti-s,  white;  legs  black;  api<x-s  of  the 
fulir  .irit«  ri«»r  U  iinTa.  four  .'luti-rior  til»i;e  iM'inath,  extreme  ba»t»  of  the  iKwtfridr  tihix. 
whiti-:  wifin"  dusky  !i>alifj«*.  v<-nation  dark  brown. 

M.i!' :  l,«Tii;tli  .'»  mm  Ann-*-  fairly  well  with  the  alH>ve  description  «>f  the  feii&ai4>. 
'rh«-  li\  |M.|i\u'idi'iiti  IS  bru.idly  niiirpli-il. 

A'-' «-!'iim:  t'»  t|...  ^.fH  I  iiii.ii^  r\aiiiiin«l  thi^  >iMries  varies  in  the  dentation  t.f  x\'r 
fl>fH  lis.  iji.i-Tiiii«ri  :i-  tin-  [iM'«lj:in  to<»th  i>  «l«'<  i.JimIIv  re<Iuee«l  ill  sonu^  SIHH*ini*-n>  nC  : 
^h^:il*ly  .i'-.--!iTi:  it.  !  in  Mtl.i-r-  in  t},,*.,-  jatt.-r  fh«'  suprarlyi^'al  an*a  nn,l  r|\  •».ji* 
b.-.>..in'-  -  i'"  i.'iiii*'  ;  .iri.]  in  iIp-  .  \f.  nf  ..f  th*-  ninMIr  fovea,  lu*  th«»  impn'rsst**!  Lr^ 
fn»fn  '!.•■  :»ri'«  ri'-r  •-  ■  il  >  v. up-  in  ■!•  ptn  iiml  ■!•  rinitmn.  'V\w  m<M»t  relialde  i-rn*  r'*r. 
f«ir  ■!■  tiritiirini:  t*.:-  ■.»•.  iii  ^  i^  tin-  >h.i|»«-  i»!  th»-  >h«:itli.  i;eii«Tal  eohir.  Well-^irVr^^i 
I>»hti.c.  Il.ir  an-i  and  ^hort  luitenna^. 
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Ames,  Iowa.  Described  from  one  female  (type)  labelled  "Experi- 
ment 113  (1911),  April  7,  1912,"  and  one  male  (allotype)  labell^  in 
the  same  fashion.  The  paratypes  bear  various  "Experiment"  num- 
bers and  most  of  them  are  reared.  Certain  specimens  of  this  species 
were  also  collected  around  Storm  Lake,  Iowa,  on  May  2,  1912  by  R«  L. 
Webster. 

Type,  allotypes  and  paratypes  in  the  U.  S.  National  Museum  under 
Catalog  Number  18357.  Other  paratj^jes  in  the  collection  of  Dr. 
A.  D.  MacCiillivray  and  in  the  collection  of  the  Experiment  Station  at 
Ames,  Iowa. 

ARTHROCNODAX  CONSTRICTA  n.  sp. 

By  E.  P.  Felt,  Albany,  X.  Y. 

The  midgos  described  below  were  reared  from  garden  beans  infested 
with  the  common  red  spider,  Tetranychus  bimaculatus,  and  probably 
prcdaceous  thereupon.  The  specimens  were  collected  by  Thomas 
H.  Jones,  June  21,  1913,  at  Rio  Piedras,  P.  R.  The  species  runs  in 
our  kej'  to  A,  rhoina  Felt,  from  which  it  may  be  easily  separated  by 
the  greater  length  of  the  distal  part  of  the  stem  of  the  fifth  antennal 
segment  and  the  marked  differences  in  genitalia. 

Male:  LciiKth  1  nun.  Antenna*  fully  as  long  as  the  IxkIv,  sparsely  haired,  yel- 
lowish-brown, yellowish  haaally;  14  eejnnent.s,  the  fifth  having  the  basal  jKirtion  of 
the  stem  with  a  length  one-fourth  greater  than  its  diameter,  the  distal  part  with  a 
length  two  and  oni»-half  timers  its  diameter.  Palpi:  the  first  segment  8ul>(|uadrato, 
the  second  narrowly  oval,  the  third  and  fourth  nearly  equal,  each  with  a  length 
nearly  four  times  the  diameter.  M(vonotum  yellowish  hrown,  the  subme<lian  lines 
yellowish.  Scutellum  yellowish  bn)wn,  lighter  apically.  iK»sts<utellum  yellowish. 
Abdomen  yellowish  brown.  Halteri»8  pale  yellowish.  Cox:u  and  legs  mostly 
3'ellowish  straw,  the  pulvilli  nearly  :u<  long  its  the  rlaws.  (lenitalia;  basal  clasp 
segment  long,  slender;  terminal  chisp  segment  rather  long:  dorsal  plate  short,  broadly 
and  roundly  emarginate;  ventrtil  plate  long,  broad,  roundly  truncate;  style  long, 
rather  slender  and  strongly  constri<'te<l  near  the  distal  third. 

Femak:  I..<'ngth  1.2')  nun.  Ant enn:e  nearly  ;is  long  lus  the  body,  sparsely  haired, 
yellowish,  the  fifth  segment  with  a  stem  (me-fourth  the  length  of  the  cylindrio  basal 
eidargement,  which  latter  h:is  a  length  alxmt  two  and  oiu^half  times  its  diameter, 
the  fourth  palpal  segment  distinctly  longer  than  the  third.  Oviixisitor  pale  yellowish, 
the  terminal  lobes  narrowly  oval,  tapering  dlstally  and  thickly  hairwl.  Other  char- 
acters nearly  as  in  the  male.     Tyin?  V.  a2572. 
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The  Mliton  wiU  thankfully  receive  new*  iteaxB  and  other  matter  Ukely  to  be  of  iatm««  lo  mth- 
•rlbera.  Papera  will  be  publiahed.  ao  Ur  aa  poeaiblr.  io  the  order  ol  r<>orptioa.  All  rxiaiMM  i««t*v 
butiooa,  at  Icaat.  ahould  be  in  the  handa  of  the  editor  the  ftrat  of  the  mooth  precfdioc  put>Uc»Ki«« 
Coniributort  aro  requited  to  mipply  rlrctrotypea  for  the  larger  iUuatratkma  ao  far  aa  pi^ilib  T%» 
raeelpi  of  all  papers  wlU  be  acknowledged. — Eoa. 

Heparatre  or  rvprtnta  wtU  be  aupplU^  author*  at  the  foUowiog  ralee: 

Number  of  pagre                       4                      8                      12              lA  33 

Prir«»  per  bundrrd                $l.M             $3.50              $4.25         $4   75  $0  (M) 

Addittooal  hundrrda                 25                    50                    75               75  l.5<> 

fnrr'B  •uitAiily  printed  oo  firtt  peer  only,  100  copira.  $2  00.  aiMitlonal  hundrr^l*  f  V)      ff*W*«« 

iaatrti^.  t  54)  prr  hundrnl       fnlto  rrpntit*.  thr  uncut  (oUlrd  jtrngr^  i50  only^  t  5U  C'ama«P  char^** 

astra  to  all  rm«ra,     Hhipment  by  parrri  poat.  ciprraa  or  (r^'icht  aa  dirr^Unl 


The  Piiilmlolphia  meeting  promises  much  to  prosj)eetive  atten<lAiit5. 
It«  C()nv(»nient  loeation  in  resjK^rt  to  the  more  active  entomolofcicai 
centers  indicates  a  record-hreakinpc  gathering  with  a  corn»N|K»nilinr 
enthusiasm.  I)L**cu>*<i<>n  and  criticism  bastnl  upcm  numerous  vif»- 
{M)ints  means  the  eUminntion  of  the  unsounil  and  the  confirmation  i>/ 
results  l»a*»ed  uiK)n  correit  funchimentnls.  The  historical  asMM'iatiou<» 
and  the  opiM>rtunitics  to  consult  the  ohhT  collections  of  American  in- 
WMts,  some  very  rich  in  tyjM's,  present  attnu'tions  not  tluplicat<tl  hy 
many  localities. 

The  c<»nlinunnr«'  and  >prrad  of  tlir  Wrrrv  •^trujcuie  in  Kurofx*  m(*na^ 
that  litt!»»  along  srientihc  lin<»*«  may  Ik*  exiwcted  from  the  deva^tat«>«l 
art'H**  for  nome  tiiiMv  po^»^il»ly  for  yrnrs,  and  layn  \i\Hm  Amrrican**  an 
inrn'ji^'ing  rr*»[)4»n'-il»iii(y  f<»r  \\<nk  al<ni>^  prothntive  liiu^s.  The  i»p|M»r- 
tuniti*'**  for  in\«*>titr;itinii  of  the  nhitiun  <»f  in-^rcts  (o  diM'a.M*  arr 
partinilaily  grHid  mihI.  mh  pmntrd  ofil  in  a  rcrrnt  presi«|(Mitial  a^ldrt**^** 
r«'l:tti\  tl\  fru  li:i\r  i:i\rij  attiiitinu  to  tliN  pli:i^<'  of  (Hir  s(i<*nc<v  Thi« 
i<*  i-*|M«  ih1I\  t rm-  in  Vm*rirH.  (  or  ps  of  pr;iriir;d  fntcunologintM  drMiti* 
1 1.«  n  t  lit  iH-  liitH'  to  a  ».t  ucl>  of  in».<T|s  jrjjiiriiitr  <-*-rtain  crop**  and,  »••  yet 
a!iin-t  notl.iiii:  ut  tlr  kind  lia*  lurn  att<  inpttd  in  tlii'^  rountry.  Tl'«» 
«-\l..ii.''n  r  -f  ud»»  •*  <•!  putrl\  auM  i«  uli  utal  iii-rct**  have  yichled  prarti<  a! 
T*  ^ui*"  <'f  k'n  at  \  a!'j«'  and  llir  -aiur  !ii.i\  \h*  *'\\hu  t«'d  to  fulJDW  a  similar 
t  oh' <  ii*raM'»ii  al"!iir  uM.ft   hn*** 
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Revieivs 

Die  wichtigsten  Krankheiten  und  Schadlinge  der  Tropischen  Kultur- 
pflanzen,  by  Dr.  Friedrich  Zacher,  Band  1.  152  pages,  58  text 
figures.  Hamburg.  Verlag  Fr.  W.  Thaden.  1914.  (Deutsche 
Tropen-Bibliothek  Bd.  10.) 

Thifl  little  volume  treat8  of  the  insect  and  other  animal  {)ests  as  well  as  the  bacterial 
and  fungous  diseases  which  attack  tropical  plants.  The  author  explains  the  manner 
in  which  diseases  are  spread  by  animals,  and  how  they  often  follow  the  attacks  of 
insects. 

The  greater  iwrtion  of  the  book,  pages  39  to  152,  is  devoted  to  a  discussion  of  the 
pests  of  cotton,  cocoa,  coffee  and  tea.  Each  important  pest  is  treated  separately 
and  remedial  treatment  is  recommended.  Most  of  the  illustrations  are  made  in 
half-tone  from  drawings  or  photographs  and  are  of  fair  quality.  The  book  is  sup- 
plied with  a  tal)le  of  contents,  but  there  is  no  index. 

W.  E.  B. 


Insects  Injurious  to  the  Household  and  Annoying  to  Man,  by 
Glenn  W.  Herrick,  pages  i-xviii,  1-470,  figs.  152.  Macmillan 
Company.     1914. 

We  have  in  this  small  volume  a  concise  and  authoritative  discussion  of  a  large 
number  of  insects  more  or  less  directly  injurious  to  man  or  his  household  possessions. 
Tlie  work  is  an  indirect  outcome  of  the  studies  of  recent  years  u\xm  insects  as  disease 
carriers,  though  the  author  does  not  attempt  to  exhaust  this  phase  of  the  problem. 

The  first  34  pages  are  devoted  to  the  house-fly  while  associated  and  much  less 
important  flics  occupy  the  second  chapter  of  19  pages.  The  various  mosquitoes, 
their  habits  and  control  are  allotted  about  50  pages.  Short  chapters  are  devoted  to 
the  bed-bug,  cockroaches  and  fleas  respectively.  There  is  on  excellent  discussion  of 
the  various  household  ants,  which,  taken  with  the  matter  relating  to  the  Termites 
(unlike  though  popularly  asso<'iate<l  forms)  leaves  little  to  be  desired.  The  fabric, 
cereal  and  other  food  iH'sts  receive  due  attention  and  in  concluding  chapters  there 
are  disrus4<ions  of  human  parasites,  annoying  pests,  dr>'  wood  lM)rer8,  poisonous  or 
terrifying  insects,  presenting  much  of  interest  concerning  common  though  not  well- 
known  fcjrm.s.  There  is  an  excellent  series  of  illustrations,  mostly  original,  the  print- 
ing Is  g<wd  and  the  arrangement  t«sty. 

The  general  publi<'  will  find  in  this  vohime  much  practical  information  presente<l 
in  a  pleasing,  untechniral  manner,  while  for  the  entomologist  it  me^uis  another  exceed- 
ingly uH(»ful  conipilatiim  ilhnninate<l  by  i>ersonal  exi>erienres  in  both  North  and 
South  and  supplemented  by  exrellent  bibliographies. 

E.  P.  F. 
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Current  Notes 

Conducted  by  the  AMOciate  Editor 

Mr.  W.  S.  Rogan  has  bcon  appointc'd  assistant  in  cntoinolofo'  at  the  MasiMic!iii>««tf« 
Afp-icultural  Collpg<». 

Dr.  J.  H.  Dickson,  hoahh  oflic<T  of  Trinidad,  W.  I.,  visited  the  Bureau  of  EIiit«»- 
molofo'  on  S<'ptcmbor  18. 

Mr.  C.  K.  Wilson  has  8iircocdo<i  Mr.  H.  K.  I^hdoll  as  assistant  zfM">l(>icii<t  un<i 
entonioloffist  at  tlio  Mississippi  station. 

Dr.  M.  T.  Smulyan  lixis  rec(»ntly  IxH'n  ap|M)inted  assistant  to  the  state  <*nt()ni«jl«>- 
gist  of  VirKiiiia,  with  Iiradquartorn  at  Hlacksburg. 

Mr.  C.  C.  Hill,  19M,  MaKsarhum'tts  A)(ri(*ultiiral  Collcgo,  is  now  coniH^-tinl  with 
the  Bureau  of  Entonioloficy,  and  is  locate*!  at  Nashvilh*,  Tenn. 

Mr.  C.  M.  Packard,  Hureau  of  KntonioIofO'i  Hajcerstown,  Md.,  has  been  tmnft- 
fern»<l  to  ]I<*ssian  lly  invest igat ions  at  Weliinjfton,  Kan.  Mr.  Packard  wn*  niaiTHvi 
July  2{l 

Mr.  W.  V.  Kinp,  Bureaii  of  Entomology,  has  returned  to  New  Orleans,  I^  ,  wh<*re 
he  will  H'sunie  his  work  in  the  medical  department  of  Tulane  I'niversity. 

Mr.  H.  C.  KaRerton  of  the  South  Carolina  Kxi>eriment  Station  has  been  appuinted 
assistant  entomologiht  in  the  I'Istaeion  Agn>nomi<'a  at  Santiafco  de  las  Vefsaa,  Culw. 

Mr.  Ralph  H.  Parker,  who  has  I>e4>n  studyinic  the  fly  prohlmi  in  Montana  during 
the  suniiiiiT.  has  n'turnrd  to  continue  his  ^railuatf  work  at  the  Massachu^M'ttii  Airri- 
cultural  Colh'ui'. 

Mr.  \V.  1).  Pnn«',  Bureau  of  liiitninnlnuy.  \i:\>  s|M-nt  the  month  t»f  S-pt^-niUr  in 
ih'tiTiiiinihu  thr  spnad  <»f  th«'  coitnn  holl  uiivil  in  Ih»ri<la,  Alahama  ;ind  Mt><>L»-ip]n 

Mr.  n.  P.  \Nood,  Bun-MU  nf  l-iiitniunlnuy.  h.i.N  Imtii  jriinitrd  Irave  <»f  :di>«  nr««  ujth- 
out  pay  fnr  ihr  purpn.^r  of  t.ikini:  ;i  <M'ir»'  m  tn»|»i«:il  iiH-<h«-iii»'  :it  llarvanl  1  luvt  r- 
sity. 

Mi  Siahlry  B.  I  rnlxirii.  (•l:i>>  i.f  llU  1,  Ma.ssarhu.Mtt.*-  .\i:rieult ural  Cidhui*.  l-» 
afr>i>i:iiit  .iiiii  i-nL':iui-<i  in  t«'arlriiiu  ii-oiiitmic  riitoiiiolnKy  and  vi-ti-rinary  p:tr:i.sitti1t»t;\  , 
at  till    I  iiivti^ifN  nf  C.thlurnia. 

Mr  .I.iiin.--  .\I  l.aim.-toii,  Bun  au  <»f  Mntoniolnny.  lia.s  Ihi'ii  tran>firrMl  frmn  N;u*h- 
villf.  I  •nil  .  In  <  in  ••ii\\«hm|.  Ml--  .  \\liin-  li«-  will  a-^i.^t  Mr.  ('  I".  'Iiiriirr  in  «h.irci.* 
of  tilt-  l:iliiilatiir\   at  !|i:it  {Htin!. 

Ml.  .\.  NN  .  .Inhliirif  Pomi  r««>  hif  itr«  ivi-d  th«-  apiMuiitiiu-Mt  as  cntitnioln^i-.t  fur  the 
DrpartiiH  lit  nf  Aurn  tiltuM   fnr  .-niitli'-rii  Nin«iia.     Hi-  uill  prn<M*<il  to  Uit*  |M>*.t  fruiii 

iJVtTjKMil   nil    NnV<  !fllM  r   J.'l. 

Mr.  .1  1>  l.«nk»tt.  Bui'.iunf  I.ritniiinlniry.  a.--ii:iiiil  tn  wnik  uiidiT  th«-  Iiii*«t'ii.-i.j,. 
atnl  luiiui'i'l*  Bnafl.  :«t  \  !•  una.  \a,  n-mii«'l  ."*i«pt«iiilM  r  .'>.  in  nnliT  to  rouiii** 
sth'Mil  wnrk  :it   Piini'H    I  iuvir-it>  . 

•Mr.  .1  1  St  J. I  1--.  B'lp  a'l  nf  l.iiti»iMnlin:y.  ha>  riniith  r«-tiirn(ii  from  a  trip  t«» 
(t«-riii:tiiy.  \\  liil<-  ni  <  i«  riiiaiiy  ].*■  rnllirt<<l  a  iiumiIht  ni  a)thiii>>  nii  fruit  ami  Kuniffk 
crop>,  \nIihIi  ai«-  nf  «-i.n-ii|i  lal'li'  ifi»ir«st. 
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At  the  invitation  of  the  Florida  Agricultural  Experiment  Station,  Mr.  W.  W. 
Yothers,  Bureau  of  Entomology,  gave  an  address  before  the  Citrus  Seminar,  held 
at  the  University  of  Florida,  Gainesville,  Fla.,  on  September  22. 

Mr.  E.  W.  Laake,  Bureau  of  Entomology,  in  company  with  Doctor  Johnson,  of 
the  Bureau  of  Animal  Industry,  is  investigating  a  serious  outbreak  of  anthrax  in 
western  Texas,  in  which  transmission  by  horse  flies  seems  to  be  indicated. 

Dr.  William  Saunders,  author  of  "  Insects  Injiu-ious  to  Fruits,"  since  1886  director 
of  the  Central  ILxperimental  Farms  of  the  Dominion  of  Canada  at  Ottawa,  and  a 
member  of  this  Association,  (lie<l  September  13,  in  his  seventy-ninth  year. 

Mr.  J.  R.  Horton,  Bureau  of  Entomology,  who  is  in  charge  of  the  Subtropical 
Field  Station  at  New  Orleans,  I^.,  was  recently  called  to  St.  Louis,  Mo.,  owing  to 
the  death  of  his  brother  as  the  result  of  an  accident. 

Mr.  11.  S.  Vailo,  collaborator,  Bureau  of  Entomology',  and  until  recently  horticul- 
tural commissioner  of  Ventura  County,  Cal.,  will  continue  as  collaborator  with  head- 
quarters at  Berkeley,  where  lie  has  been  appointed  assistant  professor  of  orchard 
management  in  the  University  of  California. 

Mr.  W.  E.  Pennington,  Bureau  of  Entomology,  has  Ixn^n  transferred  from  Wel- 
lington, Kan.,  to  the  Hagerstown  (Md.)  Laboratory  to  take  the  place  vacated  by 
C.  M.  Packard,  who  is  now  at  Wellington,  Kan.,  assisting  Mr.  E.  G.  Kelley  in  the 
Hessian  fly  investigations. 

Mr.  A.  C.  Cameron,  a  research  student  of  the  Briti.sh  lioard  of  Agriculture,  who 
has  done  notable  work  on  the  entomology'  of  the  soil  of  England,  and  who  has  spent 
several  months  in  New  Jersey,  visited  Washington  on  Sept<»mber  23. 

Mr.  M.  M.  High,  entomological  assistant,  Bureau  of  Entomologj',  engaged  in 
investigations  of  onion  insects  and  the  insect  enemies  of  other  vegetable  crops  at 
Knox,  Ind.,  leaves  these  headquarters  for  Bn)wnsville,  Tex.,  when*  he  will  work  on 
the  same  problems.  • 

Mr.  P.  II.  Myers,  who  for  s«'veral  years  was  connectcnl  with  the  division  of  insects 
in  the  United  States  National  Museum,  has  received  an  ap|)ointment  in  the  Bureau 
of  Ent<mu>log>',  and  him  hvi'U  d(»tailed  to  a^isist  Mr.  W.  R.  McConnell  at  the  Hagers- 
town (Mil.)  station. 

Mr.  William  B.  Parker.  Bureau  of  Entomology,  who  has  Ix'cn  engaged  during 
the  year  in  investigation  of  insects  injurion.s  to  stoned  prwlucts  and  other  pn)ject8 
at  Sacramento,  Cal.,  has  accepted  the  position  of  farm  adviser  under  the  auspices 
of  the  University  of  CaUfornia,  with  headquarters  at  Ventura,  Cal. 

Messrs.  T.  E.  Ilolloway  and  G.  N.  Wolcott.  Bureau  of  Entomology,  returned  from 
EurojH*  about  the  middle  of  Septeml>er.  Mr.  Ilolloway  spent  the  entire  month  of 
August  in  Paris.  He  has  returned  to  his  station  at  New  Orleans  and  Mr.  Wolcott 
has  resumed  his  work  on  Lachnosterna  [)arasites  at  Urbana,  III. 

Mr.  John  N.  Summers,  Bureau  of  Entomology,  who  has  been  traveling  in  Europe 
for  sf^veral  montlis  studying  g>'psy  moth  and  brown-tail  moth  conditions,  reached 
New  York  on  S(»pt ember  12.  Mr.  Summers'  return  to  Melrose  Highlands,  Mass., 
was  somewhat  delayetl  on  account  of  the  chaotic  condition  existing  in  Europe  caused 
by  the  war. 
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Prof.  A.  L.  Quaintance,  Burrau  of  Entomology,  left  Washington  about  the  middle 
of  September  for  a  trip  through  the  Western  States  to  confer  with  the  men  who  mre 
in  charge  of  various  deeiduous  fniit  insect  field  stations.  En  route  he  will  visit  the 
following  stations:  North  East,  Pa.;  Benton  Harbor,  Mich.:  Grand  Junctirm.  CVil  ; 
Walnut  Cn*i*k,  Cal.,  an<l  Wena tehee,  Wash. 

Mr.  R.  J.  Fiske  was  apixiinted  August  20  to  the  position  of  scientific  aamtant  ia 
the  Bureau  of  Entomology-,  and  lias  been  stationed  temporarily  at  (traml  Jiiiirtion, 
Col.,  when*  he  will  carry  on  investigations  of  the  codling  moth.  Mr.  Fiske  is  a  grad- 
uate of  the  Maiwaehuwtts  Agricultural  CoUege,  class  of  1910.  and  before  f-nuiinK 
the  Bureau  was  engagfnl  in  entomological  woric  in  Porto  Rico. 

Mr.  X.  E.  Shaw,  cliief  ins|iector,  I><»i>artment  of  Agriculture,  Cohimbus,  Ohw, 
reports  that  s(*v(Tal  g>'|wy  moth  egg-clusters  have  l)cen  found  on  a  shipment  uf  stone 
receive<l  in  Oliio  from  MassachuHctts.  This  occurrence  emphasizes  the  necessity  of 
action  being  taken  to  prevent  the  distribution  of  egg-clusters  into  unlnfeste«l  t«vri- 
torj'  on  Hhi[»mentH  not  subjwt  to  inspection  by  the  Fetleral  Horticultural  Boanl. 

Mr.  I^*oimnl  S.  Mrl^Jtine,  assistant  to  Dr.  C.  Gordon  Hewitt,  d<»mini<>n  endinMil- 
ogist  of  Canada,  has  riH>cntIy  returned  to  Canada.  Mr.  Mcl^ne  has  lieen  statinoed 
at  the  (iyiwy  Moth  l^dniratory,  Melrose  Higlilands,  Mass.,  and  has  Ix^en  eniuuspd 
in  collecting  paruHitc*H  of  the  gypsy  moth  and  the  brown-tail  moth  for  shipment  to 
Neu'  Brunswick  an<l  Nova  S<*otia,  when*  an  attempt  will  be  made  to  colonixe  ttiese 
spccieM. 

Mr.  U.  S.  Woglum,  Bureau  of  Entomolog>%  who  is  in  charge  of  the  invest igati<in  nl 
citrus  insf'cts  in  California,  n>ports  that  the  mealy  bug  investigations  are  prr>gii as 
ing  in  a  s:iti.*<faetory  manner,  llie  life  hiiftor}'  of  PsewUtcoccus  cilri  for  this  fM^aeum  c/ 
the  year  has  Im**-!!  determim'*!.  and  pn-liiiiinar>'  lif<'  hL»<tory  work  lias  Iwfn  ui>«ltT- 
tnken  with  a  Clirysopiti  and  IIeiiieri>biid.  pHMltitory  eneniic^  of  the  eitni^  nii>;ily  bus. 

There  i«  an  unusual  outbn-ak  nf  AhifMimn  nrtjUbinn  in  thi'  Southern  Stato  tliu 
season,  ami  moths  havo  ap]M>arrd  at  liKhts  in  northern  l<H-alities.  N<»t<s  .nn*  d«>in^i 
from  ;ts  many  ni»rth(rn  loraliti«\'i  :i>  |N»»il»If  re^aniin^  the  exa<-t  »hites  of  thr*  firrt 
apiM'anine(>s  of  th<'H>  moths.  th('date>  of  the  inaxiniuin  apiM^aratiers  andt»f  tht*  lii:^ 
apiM^jiranee  of  th«'  insn-t.  Ue<'onIs  of  tlii>  kiitcj  have  In-^n  k»-pt  for  .si-vi-nd  yi-ar>.  and 
not<'>  nia<le  «lurinu  tin-  proi-nt  .m-ason  will  Im-  »>|Mrially  valuable. 

In  roniH-rtiiJii  with  tin-  wnrk  on  tin-  wilt  "Ii-^i-aM'  of  tin-  nyjM^y  moth,  whirh  ir«  N  mg 
carri«''l  on  l»>  M«'r<>r.'»  W  \\  .  (J!:».«»«t  an«l  .1.  W".  Chapman,  at  th<*  Bii»«.«««  y  Iitstiiuf  i*»n, 
a  nMniUr  of  quitr  -iinil:ir  iHilylH-^ir:!!  di-«'a-*  s  ha\«  Imm'Ii  fnimd  in  native  t'.'it«T)>ill:hr»k 
In  <-a>«'  r.itrijiill.'ir-.  ai*  liitjnd  whii-h  h:i\'«-  .ippanTitly  di«'d  from  any  haeii-ri.-kl  dL*»ikjw 
in  any  part  «»t  tin-  »..'i!,fry.  or  at  aiiy  of  th*-  li«l«l  .-tati«in.s  of  tin*  Itun.iii,  a  »>nL'\li 
number  of  >prrinn  ii-  iM-  \iT\  null  h  «l«>iri<I  fi»r  .-tii.ly.  Thoe  ean  In*  >hip|H^l  m  .^ 
dr\  roijiliiinn.  Imi  if  uill  I'liihfiti-  thi-  unik  v«ry  nnirh  if  a  not«*  aeroMi|i;irti*->  tb*- 
M-n^liiii:  '>t:i!ini:  \\h«i<-  (!,•■  i -ttMinii-tio  \\>r*'  fonn*!  an«l  ui\im;  any  oth«T  inf«»riu.ii ji»n 

aboilt    th«-  "jHTirs  mill  I  tin  •!. 

1  hi-  I  hut  \  -(<nii  r  h  antiiiai  M'i*»'Mn  L\i»««ht  i«m  i-i  t  hr  I  >i'|»:u  Init  nt  of  l'!iiti»iiuih«^\ 
innhr  tin- ilHri-tnm  ..f  !h«- < 'ur  I'l.r  of  th«'  M»i-''Mi.  Pinfr->nr  S.  .1  Hunter,  nfi^^i 
thr  MeiTith  of  .\iii!u-t  iti  iln-  ll-nkv  Mouip :iii«-.  iii  >«'iii hu«**.f «'ni  C«»h»ra«lo.  workinc 
aloHL'  »hf  \ru  M»\i'«i  lii.<  .  Ihi  r»  \\«-tr-,i\  -^i  .1.  Hufiter.  II.  \\.  llniiKerfonl.  Ua> - 
iniiii'l  li«'anier.  NNni.  hniwn.  filhiw.  I  l*»Mi>f.  ii-.;irih,  thi- ei»ok  in  the  party  and 
thi'X  nMiTTM-*!  with  rieht  ih«»»i-.  m-i  -in-,  imh  n*. 
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A  new  edition  of  the  Naturalists'  Directory  has  just  been  published  by  S.  E. 
Cassino,  Salem,  Mass.  This  directory  is  invaluable  to  naturalists  since  it  is  the 
means  of  bringing  together  students  and  collectors  in  all  parts  of  the  world  through 
correspondence.  The  directory  contains  an  alphabetical  list  of  English-speaking 
professional  and  amateur  naturalists  in  all  parts  of  the  world,  also  a  list  of  scientific 
societies  and  periodicals.  The  price  of  the  Directory  is  $2.,50  in  cloth  binding  and 
$2.00  in  paper  binding.  Sent  postpaid.  As  only  a  limited  edition  has  been  printed, 
it  is  advisable  for  any  one  wishing  a  copy  to  order  at  once. 

Carnegie  Scholars  in  Entomoloot  Visit  the  United  States 
Mr.  C.  W.  Mason  has  returned  to  England  and  will  accept  a  post  in  one  of  the 
African  colonies. 

Mr.  M.  E.  MacGn'gor  has  returned  to  England  and  will  take  a  lectureship  at 
Ojcford  in  medical  zoologj'. 

Mr.  H.  A.  Ritchie  is  still  in  this  country  and  is  now  making  a  trip  through  the 
Southern  States. 

Mr.  G.  H.  Corbi^tt  and  Mr.  E.  llargreaves  reached  Washington  late  in  August 
and  are  at  present  visiting  the  stations  at  Clarksville,  Tenn.,  Batesbiu-g,  S.  C.,  and 
Orlando,  Fla. 

Mr.  E.  K.  Speyor,  of  Cambridge,  is  at  present  in  Washington  and  will  study 
forest  insects,  starting  in  October  for  a  visit  to  the  far  western  forest  insect  stations. 
He  will  return  to  England  in  December  and  proceed  to  Ceylon  for  the  purpose  of 
studying  the  tea  Scolyti<l. 

Still  another  Carnegie  scholar,  Mr.  H.  G.  Champion,  is  expected  to  arrive  in  Octo- 
ber to  study  forest  inserts.     He  is  a  son  of  the  well-known  entomologist,  Mr,  C.  G 
Champion. 


Susceptibii.ity  of  PolUnin  ntdis  to  Nicotine. — The  "cluster  Hy"  has  l)een  ver>' 
numen)us  and  quite  annoying  to  the  members  of  the  staff  in  different  laboratories 
of  this  Station  during  the  past  fall.  It  occurred  to  the  writer  to  tr>'  a  nicotine  prep- 
aration (nicotine  IK)  i)er  <*ent,  water  10  per  cent),  which  was  applie<l  by  means  of 
a  small  wad  of  cotton  to  the  sills  at  the  base  of  the  window  panes,  the  liquid  l)eing 
used  in  suHicient  (juantitics  to  slightly  moisten  the  wood.  The  effect  on  the  flies 
was  mast  marked,  causing  the  death  of  a  large  percentage  of  the  insects  within  a 
short  i)erio<l  of  time.  This  treatment  has  been  frequently  tested  with  similar 
results,  and  l>ecause  of  thes<'  experiences  other  lal)oratories  in  the  institution  have 
been  influenceil  to  use  this  metho<i  of  destroying  the  i)ests.  Bla<*k  I-ieaf  40  proved 
to  be  ecjually  effective  as  the  foregoing  preparation,  although  it  is  somewhat  less 
rapid  in  its  effects  uyxm  the  creatures.  With  dark  woo<l  there  was  very  little  evi- 
dence of  discoloration,  but  with  win<low8  coated  with  a  light  paint  it  would  he  desira- 
ble to  i)lace  a  narrow  strip  of  cardboard  on  the  sill  before  applying  a  nicotine  prep- 
aration. P.  J.  Parrott. 


Mailed  Xovember  30,  1914. 
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TWENTY^EVENTH  ANNUAL  MEETING  OF  THE  AMERI- 
CAN ASSOCIATION  OF  ECONOMIC   ENTOMOLOGISTS 

Philadelphia,  Pa.,  December  28  to  31,  1914 

The  twenty-seventh  annual  meeting  of  the  American  Association  of 
Economic  Entomologists  will  be  held  at  the  University  of  Pennsyl- 
vania, Philadelphia,  Pa.,  beginning  December  28  and  ending  Decem- 
ber 31,  1914.  The  meetings  will  be  held  in  classroom  D  of  the 
Veterinary  Building,  39th  Street  and  Woodland  Avenue,  Philadelphia. 
The  opening  session  will  begin  at  1.30  p.  ni.,  Monday,  December  28, 
when  the  annual  reports  and  reports  of  committees  will  be  presented 
and  the  address  of  the  president  delivered.  The  meeting  of  the  gen- 
eral association  will  be  continued  on  Tuesday  at  10  a.  m.,  1.  30  p.  m., 
and  on  Wednesday  at  1.30  p.  m.  The  final  session  will  be  held  on 
Thursday  morning  at  10  a.  m. 

Sectional  Meetings 

The  meeting  of  the  section  on  Apiary  Inspection  will  be  held  at  8 
p.  m.  Monday,  December  28,  at  which  time  the  regular  business  of 
the  section  will  be  transacted  and  a  program  of  papers  presented. 

The  meeting  of  the  section  on  Horticultural  Inspection  will  be  held 
Tuesday  at  8  p.  m.,  and  Wednesday  morning  at  10  a.  m. 

Other  Meetings 

The  American  Association  for  the  Advancement  of  Science  and  its 
affiliated  societies  will  hold  meetings  throughout  the  week.  The 
meeting  of  the  Entomological  Society  of  America  will  begin  on  Thurs- 
day at  10  a.  m.  The  public  lecture  before  that  society  will  be  de- 
livered Wednesday  evening,  December  30,  by  Dr.  Stephen  A.  Forbes, 
state  entomologist  of  Illinois.  His  subject  will  be  "The  Ecological 
Foundations  of  Applied  Entomology. ' '  Dr.  Henry  Skinner  will  also 
present  "A  History  of  the  Entomological  Society  of  America."  The 
American  Society  of  Zoologists  will  meet  December  29  to  31,  and  the 
American  Society  of  Naturalists,  December  31,  in  the  zoological  lab- 
oratory on  the  opposite  side  of  Woodland  Avenue  from  the  Veterinary 
Building.  The  Botanical  Society  of  America  will  meet  December  29 
to  31;  the  American  Phyto-pathological  Society,  December  30  to  Jan- 
uary 1,  and  Section  G,  botany,  of  the  American  Association  will  meet 
December  29  in  the  medical  laboratory  on  Hamilton  Walk,  two  blocks 


Digitized  by 


Google 


from  the  Veterinar>'  Building.  The  annual  dinner  of  the  naturmlkt« 
will  take  place  Thursday  evening,  December  31.  The  University  of 
Pennsylvania  extends  a  cordial  invitation  to  the  members  of  the  Ameri- 
can Association  and  all  affiliateil  societies  to  take  lunch  at  the  gymim- 
siuni  on  33d  and  Spruce  Streets,  as  its  guests.  The  gymnasium  may 
l)e  reached  from  the  Veterinar>'  Building  difect  by  electric  cam  on 
route  40,  east  Iwund  on  Spruce  Street,  one  block  north. 

Smoker 

The  entomologists  of  Philadelphia  are  planning  to  hold  a  '^smoker** 
for  all  visiting  entomologists  which  i^ill  l>e  held  in  the  rooms  of  the 
American  Entomological  Society  immediately  following  the  puMic 
address. 

Hotel  Headquarters 

Hotel  headquarters  of  this  Associaticm  and  the  Entomological  So- 
ciety of  America  will  be  at  Hotel  Walton,  Broad  and  Locust  streets. 
The  prices  for  rooms  only:  single  rooms,  one  person,  without  hath. 
$1.5()  and  up  p<T  day,  or  with  l)ath  $2.(N)  and  up;  double  rooms,  iiiith- 
out  l)ath,  two  {KTsons,  $.'{.00  and  up,  with  liath,  $3.50  and  up,  per  day. 
The  rooms  have  hot  and  cold  running  ^vater.  The  Walton  is  three 
l)locks  from  the  Pennsylvania  K.  H.  (Broad  StnM»t  Station),  five  blookB 
from  the  IViinsylvania  and  Urading  H.  K.  (Market  Strt*et  Station'. 
<'h'veii  hiocks  from  the  B.  6:  <).  H.  H.  (2:^(1  and  Chestnut  Stre<*t  Station). 
As  th(Tr  will  Im»  a  large  attciidaiuo  at  tlir  nuH'ting,  rooms  shiiuld  \w 
eiigagcul  \vt»ll  in  advanrc*. 

Railroad  Rates 

I^xact  data  in  regard  to  railroad  ratrs  are  not  available.  Mt>!iiU>i> 
••should  <-onMilt  their  local  tickrt  agents  or  agents  in  the  nean'st  large 
ritir>  whrre  reductions  in  rates  are  likely  \o  apply.  Inforiiiatii»n  cslu 
uiHloui»tedly  i»e  se<-ured  from  the  regular  announcement  of  the  ni«vt- 
iim  l>y  the  Anierican  Association  for  tin-  A<lvanc<»ment  of  Sei«»noo. 

Official  Buttons 

( Mhrial  ImtioiiH  of  the  .\«»>ociat ion  will  Im*  ftirnishecl  to  nH^inlM^rs  at 
the  time  of  the  fiieetiim  i»y  af)plication  to  the  Se<Tetary. 

Membership 

Applieatinii  Mank*^  l*t»r  me»iil»er'.hip  ?iiay  he  sr<-unMl  from  the  S**c- 
retarv. 
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Program 

Monday,  December  28 y  1914,  ^'^0  p.  m. 

Report  of  the  Secretary. 

Report  of  executive  conunittee.  by  President  Fernald. 

Report  of  einployinent  bureau,  by  W.  E.  Hinds,  Auburn,  Ala. 

Report  of  committee  on  nomenclature,  by  Herl>ert  Osborn,  Columbus, 
Ohio. 

Report  of  committer  on  entomological  investigations,  by  T.  J.  Headlee, 
Xew  Brunswick,  N.  J. 

Report  of  committee  on  bibliography  of  economic  entomology,  by 
E.  P.  Felt,  Albany,  N.  Y. 

Appointment  of  commit te(\s. 

Miscellaneous  business. 

Action  on  the  following  proposed  amendment  to  the  by-laws: 

Article  III,  Section  I  of  the  by-laws  reads  as  follows:  **The  annual 
du(;s  of  active  meml)ers  shall  Ix*  one  dollar  and  the  dues  of  asso- 
ciate memlK^rs  50  cents,  which  shall  l)e  payable  in  advance.  No 
dues  shall  be  payable  from  foreign  meml)ers.  Annual  dues  shall 
not  include  subscription  to  the   Jourxal  of  Economic  Ento- 

.MOLOC.Y.'' 

The  proposal  is  to  strike  out  this  and  sul)stitute  the  following: 
•*The  annual  dues  of  active  members  shall  l)e  two  dollars,  and  the 
du(»s  of  associate  njembers  one  dollar,  which  shall  l)e  payable  in 
advance.  No  dues  shall  Ik^  payable  from  foreign  members.  An- 
nual dues  shall  not  include  subscriptions  to  the  Journal  op 
Economic  Extomolocjv." 

N(»w  business. 

Annual  address  of  the  President,  H.  T.  Fernald.  Amherst,  Mass. 
''Some  Present  Needs  of  Economic  Entomolog>'." 

Rkadixcj  of  Papers 

"The  Problems  Involved  in  the  Practical  Work  of  Controlling  the 
Mosquito  Pest  within  the  Limits  of  a  County,''  by  T.  J.  HeadlcK*, 
Xew  Brunswick,  X.  .1.     ( 1")  minutes.)     Lantern. 

A  brirf  statoinont  of  th<»  prohloiiu*  ami  nirthtnltf  of  inci'tinp  them.     H^immI  on  two 
yriirs'  <'Xp<*ri<»n<'o  with  amoU  work. 

**A  Review  of  the  Spotted  Fever  Tick  in  Montana."  by  R.  A.  Cooley, 
Bozeinan,  Mont,     do  minutes.)     Lantern. 


Digitized  by 


Google 


"Flic-w  which  r'au.w  Myiasis  in  Animals— Some  Ajspecta  of  the  Prob- 
lem.'* by  K.  ('.  Bisbopp,  Dallas,  Texas.     ^15  minutes.) 

"Thf*  Arjirlfrnic  Training  of  the  Entomoloid^ts  in  Colleges  and  Experi- 
ment Stations  of  the  Unitecl  States."  by  W.  E.  BrittOD,  Xcw 
HavfM,  Tonn.     Ho  minutes.) 

^'SuK^estionH  as  to  the  Original  Habitat  and  Distribution  of  Various 
Native  hiHeet  Pests,"  l)y  V.  E.  Shelford,  Urbana.  III.      (15  min- 

utfH.;     Lantern. 

Adjournment. 


SECTION   OF   APIARY   INSPECTION 
WiLMON  Nkwell,  Chairman.  N.  E.  Shaw,  Secretary. 

Program 
Monday,  December  28,  8  p.  m. 

Address  by  the  Chairman,  Wilmon  Newell,  College  Station,   Tex. 

FivfMiiinute  (alka  on  apiary  inBi)ection  work  and  foul  brood  ntuation  in  difTrirot 
Ht  lit  4*8  by  npiiiry  insiiecton. 

"Distribution  of  American  Foul  Brood  and  European  Foul  Brdxi  in 
the  Tnited  States,''  by  E.  F.  Phillips,  Washington,  D.  C. 

".\  Siiiiph*  Hecord  System  for  Apiary  Inspection,'*  by  W.  K.  Britton. 
Nrw  Haven.  Conn. 

**In»-p<M'tii)n  as  a  I'nit  in  the  Massachusetts  Apicultural  Service,"  bv 
Hmton  r.  (Jates.  Ainh(*rst.  Mass. 

Adjourninont. 
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AMERICAN     ASSOCIATION    OF     ECONOMIC     ENTOMOL- 

OGISTS 

Program 

Tuesday ^  December  29, 10  a.  m. 
Discussioil  of  the  Presidential  Address 

Reading  of  Papers 

"The  Life  History  of  Oberea  ulmicola  (?)/'  by  A.  G.  Ruggles,  St.  Paul, 
Minn.     (10  minutes.) 

"The  Brown-tail  Moth  in  Canada,"  by  C.  G.  Hewitt,  Ottawa,  Can. 
(15  minutes.)     Lantern. 

The  introductioD  and  present  status  of  the  insect  in  Canada,  with  an  account 

of  the  preventive  and  cradicative  measures. 

/ 

"Contact  Sprays  for  Brown-tail  Caterpillars,"  by  C.  H.  Hadley,  Jr. 
Durham,  N.  H.     (5  minutes.) 

Results  of  spraying  young  brown-tail  caterpillars  in  the  spring  with  various  con- 
tact sprays  of  dififerent  strengths. 

^' Tenuipalpus  bioculatus  McG. — A  Serious  Pest  to  Privet  Hedges," 
by  E.  A.  McGregor,  Batesburg,  S.  C.     (5  minutes.) 

Description  of  pest's  work  with  notes  on  life  history,  habits  and  methods  of  control . 

''Fumigation  for  the  Box  I^af  Miner,"  by  E.  P.  Felt,  Albany,  N.  Y. 
(8  minutes.) 
A  summary  of  the  effects  of  various  fumigants  upon  both  plant  and' insect. 

"Notes  on  Plant  Lice  having  Alternate  Food  Habits,"  by  C.  P.  Gil- 
lette, Fort  Collins,  Col.     (15  minutes.) 

Brief  discussion  of  a  few  species,  worked  out  at  the  Station,  that  have  alternate 
food  habits. 

Adjournment. 


Digitized  by 


Google 


6 

Program 

Tuesday,  December  29,  1,30  p.  m. 

Heading  of  Papers 

"A  Now  Air  Conditioning  Apparatus/'  by  Geor|i^  A.   Dean,   and 
R.  K.  Nal)ours,  Manhattan,  Kans.     (10  minutes.)     Lantern. 

An  illustrated  description  of  the  air  conditioning  machine  and  breetling  rhamher 

"The  Moisture  Factor  in  Relation  to  Insects/*  by  A.  F.   Conradi. 
Clemson  College,  S.  C.     (5  minutes.) 

A  brief  pmsentation  of  the  moisture  temix^ratun*  relation  in  insect  acli\'ity. 

"Spraying  Scheme  for  the  Control  of  Insect  Pests/'  by  W.  W.  Yothere, 
Orlando,  Fla.     (5  minutes.) 

This  pu|)er  fdvi's  a]>pn>ximate  clutes  to  spray  to  pro<lucc  Ix'St  results. 

"The  Citricola  Scale  iCoccna  citricoh),"  by  H.  J.  Quayle,  Riversicie. 
Cal.     (8  minutes.) 

A  summary  arrount  of  the  ium^vi  from  th<>  economic  viewix>int. 

**An  Analysis  of  Spraying?  Met  hods  Jijjaiiist   the  Codling   Moth.'     b\ 
P.  J.  Parrott,  (Jeneva,  N.  Y.     (10  ininut(»s.)     Lantern. 

Mrief  disrussion  of  pn*liminary  rxjMrrinM'nts  on  rastern  and  wi»i«ti'm  iiii*thi»ii.«  c: 
spraying  and  to  sonii'  fact<in<  that  ^hou^i  1m>  (Hinsiilrreil  in  th«*  (*iii|ili»\nM  r' 
of  a  <lriviriK  spray  in  niiiiiniTrial  apph'  orrhanls  in  New  York. 

**.\f/plr  Lraf  liollcr  in    Ctah/'   l)y    K.   (\.   Titus.   Logan.    !"tnb         li' 
iiiinutrs.)      Lantcrii. 
liricf  n''<uiiit'  of  <'\iM'ririicn1al  work  rarri<'«l  on  against  this  inM*rt  duriiii;  tht-  pri-^  ' ' 

>ra>o||. 

**Fiirthrr  DmI.i  on  thr  Control  of  the  Fruit -Tree  Leaf-Rfdb*r  :.trrA.;.- 
iiniifnisfnhn,"  by  Cilnin  W .  IbTiirk,  Ithaca.  N.  Y.      (  ITi  minute^ 

•*'riii*  Appir  llr.i  Wrivil  •  Orrlu  sft  s  rnnus),''  l>y  I*.  \\.  (ilenn.   Crb:in.i 

111.        10  ini?Mitr-..      I-:iiit<Tii. 
(it  III  I. ii  :i''i-iiiirir  lit'  ill  i-iiiniii-i-  \u  Illiiioi>.     I. iff  history,  hahitri,  aiitt   riiftl.i»:«     - 

"  riiTmiiii.iiv    lirpnit  un  tin-  WOoily  .\plii«^/'  by  K.  N.  (\>ry,  (\il!ii» 
l*:iik.   M.|.        IM  mimiti-. 
!:•  Imtr  .if  I  iiMirtil  ir,'  .iMir« .-  iri\i  .-tm:it«  «i. 
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''Arsenical  Residues  on  Fruit  and  Grass/'  by  W.  C.  O'Kane,  Durham, 
N.  H.     (12  minutes.) 

Summary  of  further  experiments  to  determine  the  residues  on  fruit,  foliage,  and 
grass  after  spraying  with  arsenate  of  lead,  and  the  possible  danger  of  poisoning 
human  beings  or  livestock. 

"Kerosene  Traps  as  a  Means  of  Checking  up  the  Effectiveness  of  a 
Poisoned  Bait  Spray  to  Control  the  Mediterranean  Fruit-Fly 
(Ceratitis  capitata  Wied.)  with  a  Record  of  Beneficial  Insects 
Captured  in  the  Kerosene/'  by  H.  H.  P.  Severin  and  H.  C.  Severin, 
Marietta,  Ohio.     (To  be  read  by  title.) 

**The  Work  of  the  Cotton  Worms  and  Moth  in  Missouri/'  by  L. 
Haseman,  Columbia,  Mo.     (10  minutes.)     Lantern. 

Brief  notes  on  the  work  of  the  pest  on  cotton  and  injury  to  fruit;  also  notes  on 
development  of  the  pest  and  control  measures. 

"The  Cranberry  Root  Worm/'  by  H.  B.  Scammell,  Pemberton.  N.  J. 
(10  minutes.) 
History,  distribution,  life  history  and  habits,  with  recommendations  for  control. 

"Arsenate  of  Lime  as  an  Insecticide/*  by  W.  M.  Scott,  Baltimore, 
Md.     (10  minutes.)' 

Report  on  the  use  of  arsenate  of  lime  as  a  substitute  for  arsenate  of  lead  in  the 
control  of  the  codling  moth  and  certain  shade  tree  insects. 

"Frauds,  Semi-Frauds,  and  Questionables,"  by  H.  A.  Surface, 
Harrisburg,  Pa.     (15  minutes.) 

Brief  discussion  on  the  difficulties  met  by  an  economic  zo()logist  in  combating 
materials  of  more  or  less  questionable  value,  recommended  as  insecticides. 

Adjournment. 


SECTION  OF  HORTICILTIRAL  INSPECTION 
W.  E.  Britton,  Chairman,  J.  G.  Sanders,  Secretary, 

Program 

Tuesday,  December  29 y  8  p,  m. 
(Detailed  program  of  this  section  will  \ye  available  at  the  meeting.) 

Wednesday,  December  SO,  10  a.  m, 
(Detailed  program  will  l>e  available  at  the  meeting.) 
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AMERICAN    ASSOCIATION     OF    ECONOMIC    ENTOMOLO- 
GISTS 

Program 

Wednesdayy  December  30y  1.30  p,  m. 

Heading  of  Papers 

*'Thc  Nicotine  Sulphate — Bordeaux  Combination/'  by  V.   I.  Safro. 

Louisville,  Ky.     (15  minutes.) 

*' Insect icidal  Properties  of  Various  Sulphides  and  Polysulphidos,"  by 
P.  J.  Parrott  and  W.  J.  Schoene,  Geneva,  N.  Y.     (5  minutes.^ 

This  iMipor  will  di^nl  with  the  rt'sultti  of  exi)(;rinicnt8  with  iiusoctiridiis  containing 
Hulphiditi  and  i>oly8\ilphides  of  sodium,  {MitA^ium,  calcium,  and  barium  art  re^ 
ganls  c*fTectivcii08S  against  various  injurious  in.sc*cts. 

^' A  New  Contact  Insecticide,*'  by  W.  M.  Scott,  Baltimore,  M<1.      1 15 
minutes.) 

R4*8ulta  of  cxi)orimont8  in  the  use  of  a  dry  barium  sulphur  compound  aa  c«>in|»aiTd 
with  liinc-sulphur  solution  for  tho  control  of  tho  San  JO06  scale  and  tlic  o\-8irr> 
sIm'II  scale. 

*'  Recent  Kesults  in  the  r.se  of  Dust  Sprays  for  Controlling  \\\v  K  \vrn- 
Ear  Worm,"  by  J.  W.  McCulloch,  Manhattan,  Kans.      »7   min- 
utes.)    Lantern. 
Hcsult.s  of  «'\iMTitiu'ntH  usinn  du:*t  sprays. 

•*  Thr  <'orn-Ear  WOrm  and  Its  Control,'  by  L.  Haseman.  ( *«>hjTiiLia. 
M<>.      1 10  rninutcs.)      Lantern. 

A  hriff  <liH-u>>ion  of  tin-  iKwt:  it«  work,  and  tn'atnu'iit  for  ^mtrol. 

"lurllMr  I'sr  of  ruisonrd  Bran  .Mash  Klavored  with  Fruit   Juiro  fur 
c'tmirojlini:    Iii-rcts."   by   ( i<'orirr   A.    Dran.    Manhattan.    Kans 

\'l  iniimtc^.       LMiitcni. 

Tin-  p.iiN  r  «l«'als  witli  thr  •  ium|iv«ih>.s  of  thi.s  halt  in  controlling  aniiy  worms  in- 
\.fiiiiu  liflttsand  uarii«'ii:<;  alho  in  rout  rolling  vani-Kal4tl  rut^oniis,  black  rrii*kt*U. 
aTi«J  t:rri>fhoj»|)irs. 

•'<  li:i--lM»p|Mr  ('uiiirol  in  Niw    \'ork  State,"  by  K.  P.  Felt,   Albany, 
N.  V.       s  iniimtr-. 

<  )!jMTVatn>iifl  on  ;i  craj^slixppt-r  oijtbnak  :in«l  nK-tluMis  uf  ctmtrol. 
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"Results  of  Wire- Worm  Investigations,"  by  A.  F.  Conradi,  Clemson 
College,  S.  C.     (5  minutes.) 

Life  history  and  control  of  the  wire-worms,  Horistonoius  uhleri  and  Afcnocrepiditi$ 
veaperiinua  in  South  Carolina. 

"Notes  on  Insects  Attacking  Sudan  Grass,"  by  Wilmon  Newell,  Col- 
lege Station,  Tex.     (10  minutes.) 

Information  concerning  well-known  insects  attacking  Sudan  grass,  an  important 
forage  crop  of  the  semi-arid  Southwest. 

"Some  Economic  Results  of  the  Year,"  by  S.  J.  Hunter,  Lawrence, 
Kans.     (12  minutes.) 

"An  Unique  Type  of  Insect  Injury,"  by  W.  R.  McConnell,  Hagers- 
town,  Md.     (10  minutes.) 

An  account  of  an  insect  which  prevents  the  proper  functioning  of  the  root-noduks 
of  certain  legumes. 

"A  Mechanical  Measure  for  Controlling  the  Flea-Beetle  {Eptirix 
fuscula)  on  Potato,"  by  C.  L.  Metcalf,  Columbus,  Ohio.  (10 
minutes.)     Lantern. 

"An  Outbreak  of  the  Alfalfa  Looper  {Autographa  gamma  Calif  arnica 
Speyer),"  by  J.  R.  Parker,  Bozeman,  Mont.     (7  minutes.) 

Adjournment. 


Program 

Thursday,  December  Sly  10  a.  m. 
Heading  of  Papers 

"The  Habits  of  Sarcophagid*,"  by  J.  M.  Aldrich,  La  Fayette,  Ind. 

(10  minutes.) 

"  Further  Data  on  the  Life  Economy  of  the  Chinch  Bug  Egg  Parasite," 
by  J.  \V.  McCulloch,  Manhattan,  Kans.     (12  minutes.) 

This  paper  gives  the  results  of  the  life  history  studies  of  the  past  sunmier. 

"Efficiency  of  Parasites  of  the  San  Jos6  Scale,"  by  H.  A.  Surface, 
Harrisburg,  Pa.     (15  minutes.)     Lantern. 

An  outline  on  the  efficiency  of  parasites  in  cleaning  up  this  pest;  their  natv 
spread  in  Pennsylvania,  and  their  successful  dissemination  by  artificial  i 
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"Notes  on  Onion  Maggot  in  1914,"  by  A.  I.  Bourne. 

Brief  notes  od  work  of  present  season's  progress  in  the  scout  for  prartiotl  mrilMMl* 
of  oontrol. 

"Life  History,  Natural  Enemies  and  the  Poisoned  Bait  Spray  as  a 
Method  of  (^ontrol  of  the  Importetl  Onion  Fly  {Pegomya  cepeio- 
rum  Meade),  with  Notes  on  Other  Onion  Pests,"  by  H.  H.  P. 
Severin  and  H.  C  Severin,  Marietta,  Ohio.     (15  minutes.) 

"Insects  of  the  Year  in  Itah,"  by  E.  (].  Titus,  I^gan,  Utah.  r* 
minutes.) 

Principal  inserts  causing  damage  this  year  note<l  on  account  of  unusual  character 
of  some  outhreakfl. 

Final  Business 

Ket)ort  of  commit  tin*  on  auditing. 

RefK)rt  of  committ<H»  on  nvsolutions. 

KefKirt  of  committ<H*  on  memlK»rship. 

Refx>rt  of  other  c<)mmitt«*<»s. 

Nominaticm  of  Joiknal  officcrM  l)y  Advisory  Committee. 

Uej)ort  of  commit  ttH»  on  nominationn. 

Election  of  officers. 

M iHf(»llanf*ouH  buHim'^^s. 

Fixing  the  time  an<l  plate  «»f  n<'\t  nictating. 

Final  ndjourntnent. 

A.    F.   Bt  lUJKs.s.  Strntnrtj.  H.   T.    FkksaLD,   i^reattieni, 

MclroM'  HighlatuU,  .Ma^s.  Amherst.  Mass. 
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